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O U P S E R V I C E S

1.0 BACKGROUND

w
1.1 INTRODUCTION

The subject work outlined by this work plan is being conducted pursuant to the Unilateral

Administrative Order (UAO) Docket No. V-W-02-665 issued by United States

Environmental Protection Agency (USEPA) to Lockformer Company and Met-Coil

Systems Corporation. The Lockformer Work Plan (LWP) addresses the Removal Action

work to be performed as required in the UAO. The scope in this work plan has been

prepared to address activities as required under the UAO issued by the USEPA and will

address the work to be performed as required by the Order. The current clean-up goals

are requirements of the USEPA Emergency Response Branch to address the

trichloroethene (TCE) source material and eliminate the immediate threats posed by

conditions at the site; future clean-up of the soil, groundwater, and other media may be

required under other federal, state, or other programs to address constituents and

contaminant exposure pathways and sources not addressed under the scope of this work

*** plan. Upon approval of this and until the termination of the UAO, Lockformer will

submit monthly written progress reports to USEPA. The monthly reports will describe

all significant developments during the preceding period, including the work performed

and any problems encountered, analytical data received during the reporting period, and

developments anticipated during the next reporting period, including a schedule of the

work to be performed, anticipated problems, and planned resolutions of past anticipated

problems.

Numerous meetings have taken place between the USEPA, the Illinois Environmental

Protection Agency (IEPA), the Illinois Attorney General (IAG), Lockformer, and their

representatives to define the nature and scope of work presented in this work plan. The

nature of further work to be conducted at the Lockformer site can generally be described

as follows:
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1. The Lockformer site will be divided into three working areas. Area 1 will
encompass the entirety of the Lockformer parcel of property. Area 2 will
encompass the northern portion of the MetCoil property, and Area 3 will consist of
the southern portion of the MetCoil property.

2. The LWP describes additional investigation of Areas 1, 2, and 3, and remediation
of soil in Areas 1 and 2.

3. Additional investigation and remediation efforts in Area 3 will be necessary.
Additional investigation efforts for Area 3 will be presented in the LWP.

4. Remediation of the soil and groundwater contamination in Area 3 will be designed
and performed after completion of the soil and groundwater investigation efforts.

5. Lockformer will commit to performing groundwater remediation at the site upon
completing the soil and groundwater investigations in Area 3.

The remainder of this LWP will describe the investigations and methodologies that will

be utilized to accomplish the investigation and remediation objectives for the site.

1.2 OBJECTIVE

The objectives of this LWP are as follows:

1. To present the methods by which soils will be remediated in Areas 1 and 2, and
perform the treatability and pilot studies for the proposed remedies, as needed.
These soils consist of cohesive fine-grained soils, till and fill occurring to a depth
of approximately 30 feet, and coarse-grained unconsolidated soils occurring from
approximately 30 feet to 45 feet in depth.

2. To present the additional sampling that will take place around the former degreaser
and the excavation of soil around it.

3. To present the additional soil investigations around Area 1, 2, and 3 to more
definitively determine the volume of soil exceeding the Removal Action Objectives
(RAOs).

4. To present the additional soil investigation efforts necessary to characterize any
contamination occurring in surface drainage on and in the vicinity of the
Lockformer site.

Lockformer Work Plan
The Lockformer Company / Lisle, IL
15-65263 Section 1/09/20/02/RBS/BRS Rev: 2 1-2



5. To present the additional soil investigation efforts necessary to define any
contamination occurring in the vicinity of the northeast loading dock at the
Lockformer facility.

6. To collect the additional soil and groundwater data necessary to characterize the
extent of contamination occurring in Area 3, and in preparation for designing and
implementing a groundwater remediation system for the site.

1.3 SITE DESCRIPTION

The site is located in south-central DuPage County, Illinois (Figure 1.3-1). The site

comprises an east and west parcel that encompass a total of 18.5 acres (Figure 1.3-2).

The east parcel, which has commonly been referred to as the Lockformer parcel, is

identified as Area 1. Area 1 comprises approximately 6.54 acres and is occupied by a

single structure with associated landscaped and drive/parking areas. The structure is

utilized by Lockformer as a manufacturing facility for production of sheet metal

processing equipment and roll-forming machines. The west parcel, which has commonly

been referred to as the MetCoil parcel, has been divided into two separate areas. The

northern portion of the MetCoil property will be referred to as Area 2, and the southern

portion will be referred to as Area 3. The west parcel comprises approximately

11.96 acres of undeveloped land. The site is located in a mixed area of industrial,

commercial, and residential use, approximately 1,300 to 1,800 feet west of Interstate 355.

The site is bounded to the north by Ogden Avenue, beyond which exists a residential

subdivision; to the east by the Bill Kay car dealership; to the south by a surface water

retention basin servicing the Bill Kay property (beyond which exists single-family homes)

and the Burlington Northern railroad (beyond which exists St. Joseph's Creek and

residential homes); and to the west by a multi-unit commercial building.

Soil impacted by TCE was first discovered in the fall of 1991 during underground utility

(water line) repair work conducted along the west side of the Lockformer manufacturing
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building. The TCE impacts to soil and groundwater in Areas 1 and 2 are believed to be

the result of filling operations of the roof-mounted TCE tank formerly located along the

west side of the manufacturing building. The location of this tank can be reviewed in

Figure 1.3-2. The tank was equipped with metal fill and vent pipes that extended down

the west building wall to approximately 4 feet above grade.

1.3.1 Topography

Clayton obtained (from DuPage County) and reviewed a topographical survey for the

vicinity of the site. The topographical information for the site is illustrated in

Figure 1.3-3. In general, the site's west parcel is higher in elevation than the east parcel.

However, both parcels slope to the south/southwest. The eastern portion of the east

parcel slopes east. A low-lying (ditch) right-of-way is located at the western edge of the

east parcel and the eastern edge of the west parcel. Elevations on the east parcel range

from approximately 714 feet above mean sea level (msl) adjacent to Ogden Avenue to

approximately 700 feet above msl at the most southwestern portion of the parcel.

Elevations on the west parcel range from approximately 714 feet above msl adjacent to

Ogden Avenue to approximately 674 feet above msl at the southern portion of the parcel.

The retention basin constructed by Bill Kay just south of Area 1 is not currently depicted

on the topographic map of the site Figure 1.3-3. The next time surveying activities are

conducted at the site, the surveyors will be directed to survey the current topographic

configuration of the Bill Kay retention basin. Figure 1.3-3 will be updated and submitted

at that time.

A drainage swale runs north to south between Areas 1 and 2, and along the east side of

Area 3. Prior to approximately 1983, this drainage swale contained a headwall at

approximately the boundary between Areas 2 and 3, where storm water collected from

Area 1 was discharged to the swale. The swale then ran to the south along the east side
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of Area 3 to ultimately discharge into an east-west drainage feature at the very southern

end of Area 3, immediately north of the railroad tracks. In approximately 1983, the

headwall in this drainage swale was taken out of service, and a new storm sewer line was

installed east of the drainage swale in the West Avenue right-of-way. This storm sewer

line runs to the south, down the West Avenue right-of-way, to an east-west storm sewer

line that crosses the southern end of Area 3. At approximately the time the headwall was

removed, a retention basin was installed on the southern end of the MetCoil property in

Area 3 to collect surface water runoff from the MetCoil property. Based on the historical

topography of the site as depicted in Figures 1.3-1 and 1.3-3, prior to construction of the

retention basin, the bottom of the retention basin was approximately the same elevation

as the existing ground surface. A more detailed discussion concerning the previous

surficial drainage at the site can be found in a report developed for USEPA by Lockheed

Martin Services titled Historical Aerial Photographic Analysis Lockformer Site.

Topographical information from 1962 for the site is superimposed on the existing site

topographic profile and is illustrated in Figure 1.3-3. A review of the information reveals

that the pre-development surface elevation of the site ranged from approximately 674 feet

above msl to 720 feet above msl. The site sloped to the south, east, and west from its

high point located centrally along the northern perimeter. A large portion of Area 2,

Area 3, and Area 1 (via a drainage swale located along its east edge) discharged to a

low-lying area located centrally in Area 3. A review of Figure 1.3-3 indicates that,

generally, 8 to 10 feet of fill have been placed on Areas 2 and 3, north of the Area 3

retention basin. A geotechnical study, conducted on the Metcoil property by Claude H.

Hurley Company in 1994, supports the fill distribution discussed above.

1.3.2 Geology

The site is located within the Wheaton Morainal section of the Great Lakes physiographic

province. Based on the Illinois State Geological Survey (ISGS) Circular 460 Summary of
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the Geology of the Chicago Area - 1971, the uppermost surficial glacial unit present at

the site comprises undifferentiated Valparaiso Moraine deposits. The Valparaiso

Moraine includes a buried drift of questionable age, informally called the Lemont Drift,

which consists of yellow-gray silty till, sand and gravel, and dune sand. The deposits are

generally overlain by a thin Richland Loess or modern soil (Illinois State Water

Survey/Ground Water Resources ofDuPage County, Illinois, Cooperative Ground Water

Report 2 -1962).

Based on the ISGS Circular 460 and Circular 532 Potential for Contamination of Shallow

Aquifers in Illinois - 1984, the Mackinaw Member of the Henry Formation is depicted as

being deposited along the course of St. Joseph's Creek throughout the area in the vicinity

of the Lockformer site. The Mackinaw Member comprises unconsolidated, well-sorted

sand and gravel and appears to be deposited as a valley train associated with St. Joseph's

Creek. The thickness of the alluvium is variable and may directly overlie the Silurian

Age dolomitic bedrock.

The Paleozoic bedrock underlying the glacial deposits comprises about 3,500 feet of

consolidated, stratified, sedimentary rocks of Cambrian, Ordovician, and Silurian ages.

The formations dip gradually to the east and southeast at about 10 feet per mile and are

folded into a series of gentle anticlines and synclines. The glacial deposits at the subject

property rest upon a synclinal fold of Silurian-aged bedrock of the Niagaran Series. The

Niagaran rocks range from clean dolomite to highly silty, argillaceous, and cherty

dolomite with some thin shale beds and may contain reefs locally (Illinois State Water

Survey / Ground Water Resources ofDuPage County, Illinois, Cooperative Ground

Water Report 2 - 1962).

Since investigative activities began in 1992, a series of subsurface investigations have

been conducted at the site to evaluate the extent of volatile organic compound (VOC)

contamination. The investigations have included the advancement of approximately
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187 soil borings to facilitate the collection of discrete soil samples, and the installation of

78 monitoring wells to facilitate the collection of groundwater samples, for chemical

analysis. A large number of these soil borings and groundwater monitoring wells have

been installed in Areas 1 and 2 to define the geology and the extent of contamination

there.

Based on subsurface investigations conducted in Areas 1 and 2, the lithologies underlying

the vicinity of the former TCE fill pipe comprise cohesive silty clay glacial till and fill

from surface grade to a depth of approximately 25 to 30 feet (elevation of approximately

675 to 680 feet above msl). The silty clay is underlain by a mass waste deposit

predominantly composed of unconsolidated sand and gravel that contains variable

amounts of silt and clay. It is readily distinguished by its high percentage of angular

gravel clasts composed of dolomite. It is typically very poorly sorted, and grades to sand

and silt toward the base of the deposit at some locations.

A cohesive clayey silt comprises the lower glacial till that underlies the mass waste

deposit at an elevation of approximately 662 feet msl in the vicinity of the TCE fill pipe.

The lower clayey silt till extends down to an approximate elevation of 643 to 650 feet

msl, at which point it is underlain by a lower sand at some locations, but extends to the

weathered bedrock surface at most locations within Areas 1 and 2. The lower sand

contains significant amounts of silt and clay.

In Areas 1 and 2, the upper weathered portion of the Silurian dolomite is encountered at

an elevation of approximately 630 msl. The competent dolomitic bedrock surface

typically occurs at approximately 620 to 625 feet msl.

A significant amount of topographic slope occurs from north to south on the MetCoil

property and results in significantly lower surface grade elevations in Area 3. A retention

basin has also been constructed in the southern portion of Area 3. The net result of these
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topographic changes is that the surficial silty clay glacial till and fill gradually thins to the

south to the point where the mass waste sand and gravel is exposed at surface grade

within the retention basin. There also appears to be a transitional environment of

deposition within the lower till unit. It appears that the lower till contains a higher

percentage of sand where it was observed at monitoring well nest MW-1113. However,

the lithologics still exhibited a cohesive nature and, therefore, are indicative of high

percentages of silt and clay. At this time, no borings have extended to bedrock along the

southern property boundary. As a result, the existence of the lower till within or below

the mass waste sand and gravel, and above bedrock in this portion of the site, is

undetermined.

Cross-sections have been prepared to illustrate the sequence of lithologies described

above and their lateral variation across the site. Figure 1.3-4 is a cross-section reference

map that shows the location of each cross section. Figure 1.3-5 presents cross-section

A-A'. Figure 1.3-6 presents cross-section B-B'. Figure 1.3-7 presents cross-section

C-C'.

Further details regarding the site geology are provided in Section 2.0 of this LWP.

However, the timeframe under which this LWP was developed precluded the

development of a discussion including interpretive detail regarding the site geology.

Further interpretive detail will be provided in the Comprehensive VOC Investigation

Report that will be submitted to the IEPA as a result of the work performed under the

May 25, 2001 lEPA-approved work plan.

1.3.3 Hydrogeology

Investigations in Areas 1 and 2 indicate that groundwater occurs variably within the

upper surficial silty clay till and fill. At some locations, wells completed in the upper

surficial silty clay till and fill will encounter groundwater that will yield to a well and
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allow sampling. At other locations, wells completed in the upper surficial silty clay till

and fill are dry. The upper surficial silty clay till and fill in Areas 1 and 2 generally

occurs from surface grade to approximately 25 to 30 feet in depth.

Groundwater occurring within the surficial silty clay till and fill does not appear to form a

water table condition. Instead, it appears groundwater variably occurs within the surficial

silty clay till and fill, and is controlled by the occurrence of fractures and coarse-grained

lithologies contained within the lithologic sequence.

The glacial mass waste sand and gravel occurs below the surficial silty clay till and fill.

This mass waste sand and gravel is predominantly unconsolidated and exhibits

significantly increased permeabilities over those in the surficial silty clay till and fill.

Some isolated portions of the mass waste unit across Areas 1 and 2 exhibit a loosely

cohesive nature indicative of a greater percentage of fine-grained lithologies and lower

permeabilities.

The-investigations in Areas 1 and 2 indicate that the mass waste unit across these areas is

positioned above a silty clay glacial till. This lower silty clay glacial till has been

determined to be present below the mass waste sand and gravel over the entirety of

Areas 1 and 2 in each boring drilled to its depth. The upper surface of the lower silty clay

glacial till occurs at an approximate elevation of 662 feet msl in the vicinity of the TCE

fill pipe. The upper surface of the lower silty clay glacial till slopes down in areas to the

west and south away from the TCE fill pipe.

The mass waste sand and gravel is unsaturated in the vicinity of the TCE fill pipe where

extensive soil contamination occurs. The contact between the upper surface of the lower

silty clay glacial till and the mass waste sand and gravel slopes down away from the area

of the TCE fill pipe. When the upper surface of the lower silty clay till surface occurs
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below an elevation of approximately 655 feet msl, groundwater saturates the mass waste

sand and gravel sediments to form a water table condition.

Recent investigations in Area 3 indicate the presence of a transitional environment of

deposition in the lower till below the mass waste sand and gravel. A limited thickness of

saturated sediments occurs in the coarse-grained sediments above the lower till in the

vicinity of monitoring well nest MW-1113. At monitoring well nest MW-1113, a 6-foot

clay separates the 3- to 4-foot-thick saturated zone in unconsolidated, saturated sediments

from the lower till unit.

Further to the south in Area 3 along the southern boundary of the site, investigations have

primarily been directed toward determining the extent of soil contamination related to

releases from the Lisle sanitary sewer system. As a result, the depth of investigation has

extended down only to the water table. The water table in this area occurs within the

mass waste sand and gravel at a depth of approximately 26 feet.

1.4 DATA QUALITY OBJECTIVES

1.4.1 Current State of Investigation and Summary of Existing Problem

The current state of investigation at the Lockformer site is described in the

Comprehensive VOC Investigation Report for the Lockformer site developed by Clayton

and dated MaylO, 2002. The majority of these investigations have been under oversight

by the IEPA. The most recent investigations have been performed according to the

Comprehensive VOC Investigation Work Plan for the Lockformer site developed by

Clayton and dated May 25, 2001. LEPA approved this work plan on June 28, 2001.

As a result of previous investigations, a large volume of data currently exists for the

Lockformer site. The May 10, 2002 Comprehensive VOC Investigation Report describes
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in detail the hydrogeologic flow and routes of exposure for the site. Due to the large

volume of data presented in that report and the analysis provided, it would be very

difficult to summarize that data and analysis here. As a result, to gain an understanding

of soil contamination impacts, and the resulting surface water and groundwater routes of

exposure, the May 10, 2002 Comprehensive VOC Investigation Report should be

consulted.

Through numerous meetings with the USEPA, the IEPA, the LAG, and their consultants,

a plan has been constructed for further evaluation and remediation of the Lockformer site.

The primary participants during these planning meetings have included the following:

IJUSE_PA_
! R.F. Weston

Steve Faryan, On-Scene Coordinator (OSC)

Om Patel

I Brian Voss

lEPA i Stan Komperda

Parsons | Rick Frendt

I Sasa Jazic

IAG I Howard Chirm

Clayton | Ron St. John

Bill Elwell

! Lockformer Rian Scheel

Arthur Bourlard

The meetings held between the parties identified above have resulted in the following

definition of exposure and scope of work under this Removal Action:

1. Protection of industrial worker safety. The soils to a depth of approximately 30 feet
where releases occurred in the vicinity of the former TCE fill pipe will be
remediated through use of Electrical Resistive Heating (ERH) to a RAO of 8.9
milligrams per kilogram (mg/kg) to be protective of worker safety.

2. Protection of industrial worker safety. The shallow soils around the former vapor
degreaser inside the Lockformer building where releases occurred will be excavated
to the extent practicable to achieve a RAO of 8.9 mg/kg to be protective of worker
safety.
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3. Protection of groundwater. The mass waste unit sand and gravel that generally
occurs from approximately 30 to 50 feet in depth in the vicinity of the former TCE
fill pipe area will be remediated through use of Soil Vapor Extraction (SVE) to a
RAO of 0.060 mg/kg to be protective of a migration to groundwater potential.

4. Protection of groundwater. The lower till unit will be further investigated to
determine if TCE concentrations greater than the saturation limit of 1,300 mg/kg
occur in these silty clay lithologies in order to be protective of groundwater.

5. Protection of groundwater. The groundwater that saturates the lower portion of the
mass waste sand and gravel in areas away from the former TCE fill pipe will be
evaluated to determine the occurrence of Dense Non-Aqueous Phase Liquid
(DNAPL) TCE on top of the lower till or within the mass waste unit impacting
groundwater. The criteria to be applied to this evaluation will be a TCE
determination of greater than 1% of the soluble limit of TCE or 11 milligrams per
liter (mg/L).

6. Protection of groundwater. Groundwater remediation related to the mass waste sand
and gravel unit in Areas 2 and Area 3 will be the subject of a separate work plan
under this Removal Action order.

7. Protection of groundwater. Groundwater remediation related to the Silurian
Dolomite in Areas 1, 2, and 3 will be the subject of a separate work plan under this
Removal Action order.

8. Protection of nearby receptors from surface water runoff. A significant portion of
investigation in this RAWP is devoted to determining the impacts to surface soils
and sediments resulting from surface water drainage away from the Lockformer site.
The nature of this exposure or the potential exposure will be defined as a result of
these investigations.

9. Protection of receptors from remediation system air discharges. A significant
portion of this RAWP is devoted to the control and monitoring of the remediation
system air discharges.

Based on the data collected during further investigations described by this RAWP, the

exact nature of the ERH and SVE remediation systems will be defined. The final design

of these remediation systems will be submitted to EPA in the form of a technical

memorandum. The further investigations outlined in this RAWP will also aid in the

development of the groundwater remediation work plan to be submitted sometime after
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approval and implementation of this RAWP. It is the intent of these further

investigations to satisfy the data quality objectives (DQOs) discussed and developed in

the remainder of this section.

1.4.2 Identification of Key Decisions

The principle study questions that require further data collection to allow key decisions

and design work to be carried out are identified as follows:

1. The extent of contamination greater than 8.9 mg/kg in the shallow till/fill soils will
impact the location and design of the ERH remediation system.

2. The extent of contamination greater than 0.060 mg/kg in the mass waste sand and
gravel will impact the location and design of the SVE remediation system.

3. The concentration of TCE determined to be present in the unsaturated, upper surface
of the lower till will determine the need for remedial measures to address this
lithology.

4. The concentration of TCE determined to be present in groundwater in the mass
waste unit groundwater will determine the need for additional measures to
remediate the groundwater occurring there.

5. The determination as to the existence of TCE in surface soils and sediment along
surface drainage ways will determine whether remedial measures are required along
these surficial drainage ways.

There is the possibility that the further data collection defined by this RAWP will result

in the inability to make the key decisions identified above. To the extent possible,

Clayton will review all data as it is acquired, and identify its adequacy for resolving the

key questions and decision-making. In the event that a significant data gap still exists

after the RAWP investigation efforts are completed, it will be necessary to discuss these

data gaps with USEPA personnel and define measures necessary to satisfy these data

gaps as soon as reasonably possible.
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1.4.3 Identification of Data Necessary to Satisfy Key Decision Making

The following data inputs are necessary to satisfy the key decision-making related to

investigation tasks under this RAWP:

1. The volume of soil in the upper till exceeding 8.9 mg/kg will need to be identified at
the completion of the further field investigations under this RAWP.

2. The volume of soil in the mass waste unit sand and gravel exceeding 0.060 mg/kg
will need to be identified at the completion of the further field investigations under
this RAWP.

3. The occurrence of TCE concentrations in excess of 1,300 mg/kg (if determined in
the unsaturated upper surface of the lower till in areas where the mass waste unit is
being investigated) will require further field investigations under this RAWP.

4. The occurrence of TCE concentrations in groundwater of the mass waste unit
exceeding 11 mg/L will require further field investigations under this RAWP.

5. The occurrence of TCE in surficial drainage way soils and sediments will be
necessary to determine compliance to the most stringent action level of 0.060 mg/kg
for migration to groundwater; otherwise, further field investigations under this
RAWP will be necessary.

In all instances, the analytical methods identified in this RAWP will be capable of

identifying whether the data collected meet the applicable data decision-making

requirements.

1.4.4 Study Boundaries

The Lockformer site has been divided into three areas. The boundaries for Areas 1, 2,

and 3 are identified in Figure 1.3-2. It is currently anticipated that all the investigations

included in this RAWP will be performed within Areas 1, 2, and 3 with the exception of

the following:
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1. Investigations taking place east and west off the Lockformer site at the south end of
Area 3 along the Lisle sanitary sewer to determine the extent of contamination
related to releases from this sewer system.

2. Investigations taking place to the east off the Lockformer site along the Lockformer
sanitary sewer east of Area 3 to determine the extent of contamination related to
releases from this sewer.

3. Investigations taking place south of Area 1 to determine the extent of contamination
related to surface water drainage off the Lockformer site.

The onsite investigations to define the extent of contamination in Areas 1 and 2 will

generally be advanced to the water table in the mass waste unit or the upper surface of the

lower till, whichever is encountered first. The sewer investigations will be advanced to

the water table and will be completed by acquiring a groundwater grab sample at each

location. The surface water drainage way sampling will be advanced to the upper till and

mass waste unit contact, and will be advanced further only if contamination is indicated.

The investigations outlined in this RAWP will be performed as soon as reasonably

possible upon approval of the plan. A schedule is provided in Section 7.0 of this RAWP

that identifies the timing of investigation, design, and remedial system implementation.

1.4.5 Development of a Decision Rule

The decision rule for investigations related to the Lockformer site can be

straightforwardly defined as follows:

If the lateral and vertical extents of contamination have not been defined to the applicable

action level for any contamination source, further investigation will then be performed to

provide adequate definition.
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The decision rule for remediation activities related to the Lockformer site can be defined

as follows:

If the confirmatory sampling does not indicate that the applicable action level has been

achieved to a 95% confidence level (to a maximum of 10 mg/kg), further application of

remediation efforts will then continue until the action level has been achieved to a 95%

confidence level (to a maximum of 10 mg/kg), or USEPA determines the practicable

limits of the remedial technology have been achieved.

Further discussion of the confirmation sampling and achieving the 95% confidence limit

to meet the remediation action levels is provided in Section 5.0 of this RAWP. The

Quality Assurance Project Plan (QAPP) incorporated within this RAWP has been

developed with the identified action levels in mind, and ensures that the analytical

detection limits will allow reliable comparisons with the action levels identified.

1.4.6 Specified Limits on Decision Errors

Investigation error related to sampling programs is generally related to two main

components: sampling design error and measurement error. Sampling design error is

influenced by the sample collection design, the number of samples collected, and the

actual variability of the population over space and time. Measurement error is a result of

inaccuracies in the analytical methods utilized or the use of different analytical methods.

Both of these types of errors can lead to decision error related to the goals of the project.

There is at least the likelihood that some degree of error has been introduced into the data

collected at the Lockformer site to date as a result of the following:

1. Different analytical laboratory techniques
2. Sampling location bias resulting from sample acquisition in a non-uniform manner
3. Temporal distribution of sample acquisition
4. Sampling techniques employed by different investigators
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Significant investigation of the source areas in the vicinity of the former TCE fill pipe

and vapor degreaser has been made. Previous investigations suggest that the TCE level

in the upper till ranges from non-detect to concentrations in excess of the saturation limit

in soils for TCE. The concentration range for TCE in the mass waste unit sand and

gravel is significantly smaller and ranges from non-detect to approximately 42 mg/kg.

Given the investigation data development for the source areas on the site to date, and the

impending remedial measures that will be implemented, it is reasonable to currently

expend resources to determine only the lateral definition of the source areas. These

investigations are being conducted on a quasi-grid pattern based on previous

investigation results with the intent that the areas of remediation system implementation

will be defined as a result. This level of definition is appropriate since the remedial

technologies to be implemented have been demonstrated to reduce concentrations of TCE

from levels above the soil saturation limit to the action levels defined for the Lockformer

site. As a result, decision error should be minimized.

Sampling design error and measurement error throughout the remainder of the

investigations employed at the Lockformer site should be minimized to the extent

possible as a result of the following:

1. Use of consistent analytical laboratory techniques
2. Use of uniform sample acquisition based on grid sampling when possible
3. Collection and analysis of data over a limited time frame
4. Consistent sampling techniques based on uniform work plan design

At this stage in the Lockformer site evaluation and remediation, the decision goal

performance evaluation is relatively straightforward. This is the result of the soil

remediation efforts being required to meet the requirements of the confirmatory sampling

program in Section 5.0, and Lockformer's commitment to perform groundwater

containment of all impacted mass waste and Silurian dolomite groundwater. As a result,
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statistical analyses are applied to confirmation sampling programs for areas of soil

contamination to define when the RAOs have been achieved, and the groundwater

containment systems will have a requisite degree of "over-capture" to reduce concern

regarding decision error.

1.4.7 Optimization of the Design

The data sampling and analysis design for generating data expected to satisfy the DQOs

for this RAWP have been the result of numerous meetings and discussions between the

USEPA, the IEPA, the LAG, and their consultants. It is fair to say that, through this

process, evaluation and re-evaluation of the DQOs have taken place. The current version

of the RAWP and the DQOs incorporated within it will need to be modified in the future

with submittal of the groundwater remediation work plan.
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2.0 DATA SUMMARY

This section of the LWP summarizes the results of field investigations performed to date.

The data are primarily presented in a graphical and tabular format and in an organized

manner to help the reviewer gain a better understanding of site conditions. In each

instance, the figures provided contain a summary of all investigation data collected to

date, including data previously reported in the Interim Investigation Report prepared by

Clayton and dated January 25, 2001. Most of the tabulated data contained in this LWP

has been developed since the Clayton January 25, 2001 report. To aid in the review of

this data summary, all the boring logs from drilling performed to date involving

investigations of the Lockformer site are provided in numeric sequence in Appendix A,

Volume II.

Clayton is in the process of preparing a comprehensive investigation report that includes

interpretations of the all site investigation data collected to date. The production of this

report, in part, will satisfy the requirements of the consent order that Lockformer has

entered into with the IAG and the IEPA. Clayton expects to complete and distribute the

Lockformer site investigation report on approximately May 10, 2002.

2.1 AREA 1 AND AREA 2 DATA SUMMARY

This section of the LWP summarizes the results of the field investigations performed to

date in Areas 1 and 2. The investigations in Areas 1 and 2 have primarily focused on

releases that resulted from the manufacturing processes associated with (and potentially

impacting the area under and around) the facility building and releases associated with

the TCE fill pipe.
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2.1.1 Area 1 and Area 2 Soil Investigations

2.1.1.1 Soil Investigations Related to Manufacturing Processes at the
Lockformer Facility

Soil investigations related to the manufacturing processes at the Lockformer facility have

primarily focused on the following areas within and directly around the facility building:

• The former TCE vapor degreaser.

• The sanitary and storm sewer lines and associated floor drains under the building
floor.

• The south side door leading to the outside from the manufacturing operation.

• The basement area sump that collects water from the footing drains and the secondary
containment sump for the petroleum tank.

The results of all investigations performed around the former TCE vapor degreaser, the

sanitary and storm sewer lines and associated floor drains under the building floor, and

the south side exterior door are illustrated in Figure 2.1-1. The results of Clayton

investigations around the former TCE vapor degreaser and the storm and sanitary sewer

lines are tabulated in Table 2.1-1. The results of the soil borings around the south

exterior door leading to the manufacturing operation are summarized in Table 2.1-2.

The results of the two investigation borings performed in the Lockformer basement area

(adjacent to the footing drain sump and the sump in the secondary containment for the

petroleum tank) are illustrated in Figure 2.1-2. The data from these borings are

summarized in Table 2.1-1.
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C R O U P S E R V I C E S

2.1.1.2 Soil and Sediment Sampling Related to Exterior Utility Lines in
Areas 1 and 2

The storm and sanitary sewer catch basins and manholes in Areas 1 and 2 were inspected

as part of the investigative work associated with the IEPA work plan. Sediment, if

present in these catch basins and manholes, was submitted for laboratory analysis.

Figure 2.1-3 illustrates the catch basins and manholes in Areas 1 and 2 that were

inspected and sampled. The results of the sediment sample analyses are indicated.

Table 2.1-3 summarizes the laboratory analytical results from sampling these catch basins

and manholes.

A series of trenches were previously excavated along the utility lines in Areas 1 and 2 to

determine the nature of any contamination that might have been released from the sewer

systems and/or migrating through any coarse-grained bedding material associated with

the sewers or other utilities. The location of the excavations and results of samples taken

from them to perform these investigations appear in Figure 2.1-3. The samples from

these trenches were acquired as grab samples of the bedding material adjacent to the

sewer pipe or utility line from a backhoe performing the excavation.

The storm and sanitary sewer catch basins and manholes at the Lockformer site,

including invert elevations, were surveyed and appear in Figure 2.1-4.

2.1.1.3 Soil In vestigations Related to the TCE Fill Pipe Releases

Soil investigations related to releases at the TCE fill pipe have been extensive.

Figures 2.1-5 A through G illustrate the soil sampling results for specific depth intervals

obtained during investigations to define the extent of the TCE fill pipe releases. The

results from recent investigations involving the 1200-series borings installed in the

immediate vicinity of the TCE fill pipe are provided in Table 2.1-4. Table 2.1-4a

provides a summary laboratory soil analytical results from wells and hydrostratigraphic
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borings installed during the investigations related to the former TCE fill pipe. The results

of geotechnical analyses of samples acquired from the 1200-series borings in the

immediate vicinity of the TCE fill pipe are provided in Table 2.1-5

Two cross-sections in the immediate vicinity of the TCE fill pipe have been developed

from the recently performed 1200-series borings. Figure 2.1-6 illustrates the locations for

cross-sections SA-1 to SA-1' and SA-2 to SA-2'. Figures 2.1-7 and 2.1-8 illustrate the

sequence of lithologies in the vicinity of the former TCE fill pipe along cross-sections

SA-1 to SA-1' and SA-2 to SA-2'. Superimposed on cross-sections SA-1 to SA-1' and

SA-2 to SA-2' are soil sampling results for TCE and cis-l,2-dichloroethene (DCE) and

the potentiometric surface of the lower sand on November 30, 2001.

2.1.2 Area 1 and Area 2 Groundwater Investigations

The most recent results of groundwater sampling from monitoring wells in Areas 1 and 2

are illustrated in Figure 2.1-9. All groundwater sample results appearing in Figure 2.1-9

were acquired in 2001. Sample results from monitoring wells completed in the glacial

sediments during the Lockformer groundwater investigations and sampled since the

January 25, 2001 Clayton report are tabulated and appear in Table 2.1-6. Sample results

from the single packer tests performed during drilling of the bedrock wells during the

Lockformer groundwater investigations are tabulated and appear in Table 2.1-7. Sample

results from double packer test performed on the bedrock monitoring wells during the

Lockformer groundwater investigations are tabulated and appear in Table 2.1-8. Water

level measurements acquired from monitoring wells completed in the glacial sediments

and bedrock appear in Table 2.1-9.

Lockformer Work Plan
The Lockformer Company / Lisle, IL
15-65263 Section 2 / 09/20/02 / RBS/BRS Rev: 2 2-4



2.2 AREA 3 DATA SUMMARY

2.2.1 Area 3 Soil Investigations

The Area 3 soil investigations have primarily involved sampling along the drainage ways

and the sanitary sewer system. Table 2.2-1 summarizes the data from these 1500-series

soil borings performed in Area 3. Figure 2.2-1 summarizes the data collected in the

1500-series soil borings in Area 3.

2.2.2 Area 3 Groundwater Investigations
f

The Area 3 groundwater investigations have been primarily focused along the drainage

ways and the sanitary sewer system. Table 2.2-2 provides a tabulated summary of

laboratory analytical results for groundwater samples collected in Area 3. Figure 2.2-2

provides a summary of the groundwater sampling results from monitoring wells, and

groundwater grab sample results from the 1500-series soil borings in Area 3.

Sample results from the single packer tests performed during the drilling of the

MW-1113D bedrock well are tabulated and appear in Table 2.1-7. Sample results from

double packer tests performed on bedrock monitoring well MW-1113D appear in

Table 2.1-8. Water level measurements acquired from monitoring wells completed in the

glacial sediments and bedrock appear in Table 2.1-9.

2.3 SEMI-REGIONAL GROUNDWATER DATA SUMMARY

A variety of data was collected in order to determine the nature of groundwater flow in

the semi-regional area around the Lockformer site, hi order to make this determination,

groundwater monitoring wells were installed in offsite locations along Front Street and

Riedy Road in the residential area south of Lockformer. Groundwater monitoring wells

Lockformer Work Plan
The Lockformer Company / Lisle, IL
15-65263 Section 2 / 09/20/02 / RBS/BRS Rev: 2 2-5
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were also installed in the Ellsworth Industrial District immediately east of Interstate 355.

A series of staff gages were also established along the St. Joseph Creek and the East

Branch of the DuPage River. Figure 2.3-1 summarizes the location of these semi-

regional surface water and groundwater measurement points. Offsite groundwater

monitoring well sampling results available at the time of issuance of this LWP are

summarized in Figure 2.3-2.

Sample results from the single packer tests performed during the drilling of the offsite

bedrock monitoring wells are tabulated and appear in Table 2.1-7. Sample results from

double packer tests performed on the offsite bedrock monitoring wells appear in

Table 2.1-8. Sample results for the offsite monitoring wells completed in the glacial

sediments appear in Table 2.1-6. Water level measurements acquired from the offsite

monitoring wells completed in the glacial sediments and bedrock appear in Table 2.1-9.
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"̂̂

SILTY
SAND

IND

^__
L ^

\^_

]ND

]5.23 4ji[

]ND ND[

-̂ ==

18.36 ND[

GRAVELLY
SAND

] 6.24 NPT

f**
f' ^ND[

ND r
hND

^ND N"DX

SANDY SILT

SAND
WITH

SILTY SILT

__^-""^

WEATHERED
DOLOMITE

*

1116 4'64C

]172 8.27 [
SILTY CLAY

TILL

] 0.0725

ND[
— — ND[

10.913
GRAVELLY

SAND

yO.634 NDC

JO 624-* "•
.SANDY SILT
n TILL wn rj IH-L nu L
0.01 23 NDc

*T" ' NDL

:

l5-83 6.56 C

J51-2 13.2C

10.0054 ND[

]0 59 "̂  —

SAND NDC

I1-1 NDC

CLAYEY— K.nr
Ihin "II T »NDI

10.0055 TILL NO

' NU SANDY SILT ^ — ~
NDC

SANDY
SILT oILIT

SAND ĵ-
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1.1 -DCA

CIS-1,2-DCE

TRANS-1,2-DCE

TCE

0.0062

3.400

0.0734

1.690

LOCKFORMER
FACILITY

CIS-1,2-DCE

TRANS-1,2-DCE

TCE

0.3460

0.0117

0.0223

MW-1114D SPT46 SPT46-DP SPT47 SPT48
MW-1108D SPT42 SPT45

CHLOROFORM 0.0027 0.0013

TOLUENE 0.0084

1,1-DCA 0.0253

CIS-1,2-DCE 0.0421
1,1-DCA

1,2-DCA

1,1-DCE

CIS-1,2-DCE
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1,1,1-TCA 2.470

TCE 38.800
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0.4950

0.0222

0.0287
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0.3710

MW-515

MV\402

-1 1 1 1D

MW-11 1 IS MW-1 1 12S

MW-Xl 1/2D

1104D MW-1102S
MW-11120 SPT44 SPT45

CIS-1,2-DCE 0.4000

TRANS-1,2-DCE 0.0233

TCE 0.0097

CIS-1,2-DCE 0.4560

TRANS-1,2-DCE 0.0144

CIS-1,2-DCE

TRANS-1,2-DCE

TCE

0.231

0.0058

0.2390

EXISTING MONITORING WELL

NOTES:

1. ALL RESULTS IN mg/L.

2. RESULTS FOR DEEP WELLS ARE FROM DOUBLE PACKER TESTS.

SCALE IN FEET

MOST RECENT GROUNDWATER SAMPLING RESULTS

FROM MONITORING WELLS IN AREAS 1 AND 2DRAWN BY BCP

C R O U P S E R V I C E S
THE LOCKFORMER COMPANY

711 W. OGDEN AVENUE

LISLE, ILLINOIS

3140 FINLEY ROAD, DOWNERS GROVE, IL 60515

CAD NO. 6526308C

PRJ NO. 65263.01
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LOCKFORMER

MW-1602D SPT52 SPT53 SPT54
VOCs ND ND ND
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TABLE 2.1-1
Clayton Soil Borings Inside the Facility Building

Around the Storm and Sanitary Sewer, and the Vapor Degreaser

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform

Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1 , 1 ,-Dichloroethane
1,2-Dichloroethane
1 , 1 ,-Dichloroethene
cis,1-2-Dichloroethene
trans, 1 -2-Dichloroethene
1 ,2-Dichloropropane
cis, 1 -3-Dichloropropene
trans, 1 ,3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
vlethylene chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1 , 1 , 1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill

(a)
100,000

1.6
3,000

15

NE
NE

720
0.64

210
1,300

NE
0.54

NE
1,700

0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9

1,600
1.1

320

RAO for
Mass
Waste
Unit

(b)
16

0.03
0.6

0.8
0.2
NE

32
0.07

1

0.4
NE
0.6
NE
23

0.02

0.06
0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06

170

0.01
150

SAMPLE LOCATION
CSB-1300

2-4 ft
CL

5/18/01
O.010

<0.005
<0.005
<0.005

<0.010
<0.010
<0.005
<0.005
<0.005
<0.005

L_ <0.010
O.005
<0.010
<0.005
<0.005
<0.005
O.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.0097
<0.010
<0.010
<0.005

4-6 ft
CL

5/18/01
<0.010
<0.005
<0.005
<0.005

<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.010
<0.005
O.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

3.61

<0.010
<0.010
<0.005

12-14 ft
ML

5/18/01

<0.010
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.010
<0.005
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005

CSB-1301
6-8 ft
CL

5/18/01

0.179

<0.005
<0.005
<0.005
<0.010
0.036

<0.005
<0.005
<0.005
<0.005
<0.010
<0.005
<0.010
<0.005
<0.005
<0.005

0.157

0.0026
O.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
O.005
<0.005
<0.005
<0.005
0.0036
<0.010
<0.010
<0.005

10-12 ft
CL

5/18/01

<0.010
<0.005
<0.005
<0.005

<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.010
<0.005
<0.010
<0.005
<0.005
<0.005

0.555
0.0212
<0.005
<0.005

0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

0.051

<0.010
<0.010
<0.005

14-16 ft

CL
5/18/01

O.010

<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.010
<0.005
<0.010
<0.005
<0.005
<0.005
0.0084

0.0015
<0.005
<0.005
0.005

<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.0027
<0.010
<0.010
<0.005

CSB-1302
2-4 ft
CL

5/21/01

<0.010
<0.005
<0.005
<0.005
<0.010

<0.010
<0.005
<0.005
<0.005
<0.005
<0.010
<0.005
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.005

<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005

8-1 Oft

CL
5/21/01

<0.010
<0.005
<0.005
O.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.010
<0.005
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
O.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005

14-16 ft
CL

5/21/01

<0.010
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.010
<0.005
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005

CSB-1303
2-4 ft

sand fill
5/21/01

O.010
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.010
<0.005
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
O.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005

4-6 ft
sand fill
5/21/01

<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100

<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100

1.07

<0.100
<0.100
<0.100

14-16 ft
CL

5/21/01
<0.010
<0.005
<0.005
<0.005
<0.010

<0.010
O.005
<0.005
<0.005
O.005
<0.010
<0.005
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005

NOTES: a = Value based on industrial/commercial worker SRO for the inhalation pathway contained in 35IAC 742, Appendix B, Table B.
b = TACO Tier 1 SRO for the soil component of the groundwater ingestion pathway (Class I groundwater) established in 35 IAC 742 Appendix B.Table B.
c = Most conservative value contained in Appendix B. Tables A and B of 35 IAC 742
NE = Not Established SRO = Soil Remediation Objective
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
| Bold | = Detected tiagBpid:i;Jfl = Exceeds Objective
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TABLE 2.1-1
Clayton Soil Borings Inside the Facility Building

Around the Storm and Sanitary Sewer, and the Vapor Degreaser

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1,-Dichloroethane
1 ,2-Dichloroethane
1,1,-Dichloroethene
cis, 1 -2-Dichloroethene
trans, 1 -2-Dichloroethene
1 ,2-Dichloropropane
cis, 1 -3-Dichloropropene
trans, 1,3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Tri Chloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill

(a)
100,000

1.6
3,000

15
NE
NE
720

0.64

210
1,300

NE
0.54

NE
1,700

0.7
1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass

Waste
Unit

(b)
16

0.03

0.6
0.8
0.2
NE
32

0.07

1
0.4
NE
0.6
NE
23

0.02

0.06

0.4
0.7

0.03

0.004

13
NE
NE

0.02

4
NE

0.06

12
2

0.02

0.06

170

0.01

150

SAMPLE LOCATION
CSB-1304

2-4 ft
CL

5/21/01
O.010
0.005
<0.005
<0.005
O.010
O.010
<0.005
0.005
O.005
<0.005
<0.010
<0.005
<0.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010
0.010
O.005

8-1 Oft
CL

5/21/01
O.010
O.005
0.005
O.005
O.010
O.010
O.005
0.005
O.005
O.005
0.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010
O.010
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.010
0.010
O.005

14-16 ft
CL

5/21/01
0.010
O.005
O.005
0.005
O.010
0.010
O.005
0.005
O.005
O.005
O.010
O.005
O.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010
O.010
O.005
0.005
O.005
0.005
O.005
O.005
O.005
O.005
O.010
0.010
O.005

CSB-1305
8-10 ft

CL

5/21/01
O.010
O.005
O.005
0.005
O.010
O.010
O.005
0.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
<0.005
O.005
O.005
O.005
O.010
O.010
O.005

10-12 ft
CL

5/21/01
O.010
O.005
O.005
O.005
O.010
O.010
0.005
O.005
O.005
O.005
0.010
O.005
O.010
O.005
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.005
0.010
O.010
O.005
O.005
0.005
O.005
0.005
O.005
0.005
O.005
0.010
0.010
O.005

14-16 ft
CL

5/21/01
O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010
O.010
O.005

CSB-1306
4-6 ft
CL

5/18/01
O.010
O.005
O.005
O.005
O.010
O.010
O.005
0.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005

10-12 ft
CL

5/18/01
O.010
O.005
0.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.010
0.010
O.005

14-16 ft
CL

5/18/01
O.010
O.005
0.005
0.005
O.010
O.010
O.005
0.005
O.005
O.005
0.010
O.005
O.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.010
O.010
O.005
O.005
O.005
0.005
O.005
O.005
O.Q05
O.005
O.010
O.010
O.005

CSB-1307
8-10 ft

CL
5/18/01

O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
0.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010
O.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
0.005

10-12 ft
CL

5/18/01
0.1

O.005
O.005
O.005
O.OIO
O.010
O.005
O.OQ5
O.005
O.005
O.010
0.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.005
O.010
O.010
O.005
O.005
0.005
O.005
O.005
O.005
O.005
0.005
O.010
O.010
0.005

14-16 ft
CL

5/18/01
O.010
O.005
O.005
O.005
O.010
O.010
0.005
O.005
O.005
O.005
O.010
0.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.010
O.010
0.005

NOTES', a = Value based on industrial/commercial worker SRO for the inhalation pathway contained in 35 IAC 742, Appendix B. Table B.
b = TACO Tier 1 SRO for the soil component of the groundwater ingestion pathway (Class I groundwater) established in 35 IAC 742 Appendix B.Table B.
c = Most conservative value contained in Appendix B, Tables A and B of 35 IAC 742
NE = Not Established SRO = Soil Remediation Objective
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
| Bold "1 = Detected JKiggiJjjtaifl = Exceeds Objective
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TABLE 2.1-1
Clayton Soil Borings Inside the Facility Building

Around the Storm and Sanitary Sewer, and the Vapor Degreaser

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane

2-Butanone
Carbon disulfide
Carbon tetrachloride

Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1 , 1 ,-Dichloroethane
1,2-Dichloroethane
1,1,-Dichloroethene
cis, 1 -2-Dichloroethene
trans, 1 -2-Dichloroethene
1 ,2-Dichloropropane
cis, 1 -3-Dichloropropene
trans, 1 ,3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Tri Chloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill

(a)
100,000

1.6

3,000
15

NE

NE
720

0.64

210
1,300

NE
0.54

NE
1,700

0.7
1,500
1,200
3,100

23

2.1

400

NE

NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1

320

RAO for
Mass
Waste
Unit

(b)
16

0.03
0.6
0.8
0.2

NE

32
0.07

1

0.4

NE
0.6
NE
23

0.02
0.06
0.4

0.7
0.03

0.004

13
NE

NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION
CSB-1308

2-4 ft
CL

5/18/01
O.010
O.005
0.005
O.005
O.010

O.010

O.005
0.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
0.005
O.005
0.005
O.005
0.005
O.005
O.010

O.010
O.005
O.005
0.005
O.005
O.005
O.005
0.005
0.0048
O.010
O.010
O.005

12-14 ft
CL

5/18/01
O.010
0.005
O.005
0.005
O.010
O.010
0.005
O.005
O.005
0.005
O.010
0.005
O.010
O.005
0.005
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.010

O.010

O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.005
O.010
0.010
O.005

14-16 ft
CL

5/18/01
O.010
O.005
O.005
O.005
O.010

O.010
O.005
0.005
O.005
0.005
O.010
0.005
O.010
O.005
O.005
O.005
O.005
O.005
O.Q05
O.005
O.005
O.005
O.010

O.010

O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010

O.005

CSB-1309
2-4 ft
CL

5/17/01

O.010
O.005

O.005
O.005
O.010

O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
0.005
0.005
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.010

O.010

O.005
O.005
O.005
O.005
O.005
0.005
O.005
0.005
O.010
O.010
O.005

8-10 ft
CL

5/17/01
0.085

0.005
O.005
0.005
O.010
0.005

0.005
O.005
O.005
0.005
O.010
0.005
O.010
O.005
0.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
0.010

O.010
O.005
O.005
O.005
O.005
0.005
O.005
O.005
O.005
O.010
O.010
0.005

14-16 ft
CL

5/17/01

O.010
O.005
O.005
O.005
O.010

O.010
O.005
0.005
O.005
0.005
O.010
0.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010

O.010

O.005
0.005
O.005
O.Q05
0.005
O.005
O.005
0.005
0.010
O.010
O.005

CSB-1310
0-2 ft
CL

5/17/01

O.010
O.005
O.005
O.005
O.010

O.010
O.005
0.005
O.005
0.005
O.010
0.005
O.010
O.005
0.005
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.010

O.010

O.005
O.005
O.005
O.005
0.005
O.005
O.005
0.0158
O.010
O.010
O.005

2-4 ft
CL

5/17/01
O.010

0.005
O.005
O.005
O.010

O.010
O.005
O.005
O.005
O.005
O.010
0.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010

O.010

O.005
O.005
0.005
O.005
O.005
O.005
0.005
0.0683
O.010
O.010

O.005

14-16 ft
CL

5/17/01

O.010
O.005
0.005
O.005
O.010
O.010
O.005
0.005
O.005
O.005
O.010
0.005
O.010
O.005
0.005
O.005
O.005
O.005
0.005
O.005
O.005
O.005
O.010

O.010

O.005
O.005
O.005
O.005
0.005
O.005
O.005
O.005
O.010
O.010
O.005

CSB-1311
2-4 ft
CL

5/17/01

O.010
0.005
O.005
O.005
O.010
O.010
O.005
0.005
O.005
0.005
O.010
O.005
O.010
O.005
0.005
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
0.005
O.005
O.005
0.005
O.005
O.005
O.005
O.010
O.010
O.005

8-1 Oft

CL
5/17/01

0.131

O.005
0.005
O.005
O.010
0.0129
O.005
O.005
O.005
O.005
O.010
0.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
0.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
0.010
O.005

14-16 ft
CL

5/17/01
O.010

0.005
O.005
O.005
O.010
O.010
O.005
0.005
0.005
0.005
O.010
0.005
O.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005

NOTES: a = Value based on industrial/commercial worker SRO for the inhalation pathway contained in 35 IAC 742, Appendix B, Table B.
b = TACO Tier 1 SRO for the soil component of the groundwater ingestion pathway (Class I groundwater) established in 35 IAC 742 Appendix B.Table B.
c = Most conservative value contained in Appendix B, Tables A and B of 35 IAC 742
NE = Not Established SRO = Soil Remediation Objective
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
| Bold ~| = Detected t Bold ^ = Exceeds Objective
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TABLE 2.1-1
Clayton Soil Borings Inside the Facility Building

Around the Storm and Sanitary Sewer, and the Vapor Degreaser

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1 , 1 ,-Dichloroethane
1,2-Dichloroethane
1,1,-Dichloroethene
cis, 1 -2-Dichloroethene
trans, 1 -2-Dichloroethene
1 ,2-Dichloropropane
cis, 1 -3-Dichloropropene
trans, 1 ,3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill

(a)
100,000

1.6
3,000

15
NE

NE
720

0.64

210
1,300

NE
0.54

NE
1,700

0.7

1,500
1,200
3,100

23

2.1

400
NE

NE

24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass
Waste
Unit

(b)
16

0.03

0.6
0.8

0.2

NE
32

0.07

1
0.4

NE
0.6
NE
23

0.02

0.06

0.4

0.7
0.03

0.004

13

NE

NE
0.02

4

NE

0.06

12
2

0.02

0.06

170
0.01

150

SAMPLE LOCATION

CSB-1312
2-4 ft

CL

5/17/01

O.010

O.005
O.005
0.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
0.005

O.005
O.005
O.010
O.010
0.005

8-1 Oft

CL

5/17/01

O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
0.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.010
O.010
O.005
O.005
O.005
0.005
O.005
O.005
0.005
0.005
O.010
O.010
O.005

14-16 ft

CL

5/17/01

O.010
0.005
O.005
0.005
O.010
O.010
O.005
O.005
0.005
O.005
O.010
O.005
O.010
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
0.005
O.005
O.005
0.005
0.010
O.010
0.005

CSB-1313
2-4 ft
CL

5/21/01
O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
0.005
O.005
O.010
O.005
O.010
0.005
O.005
O.005
O.005
O.005
0.005
O.005
O.005
O.005
O.010
O.010
0.005
O.005
O.005
O.005
0.005
O.005
0.005
0.0296
O.010
O.010
0.005

8-1 Oft
CL

5/21/01
O.010
0.005
O.005
0.005
O.010
O.010
O.005
0.005
0.005
O.005
O.010
O.005
O.010
0.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
0.005
O.005
O.005
0.005
O.005
O.005
0.010
O.010
0.005

14-16 ft

CL

5/21/01

O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
0.005
O.005
0.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.005
O.005
O.010
0.010
O.005
O.005
O.005
0.005
O.005
O.005
0.005
O.005
O.010
O.010
O.005

CSB-1314
4-6 ft

CL

5/22/01

O.010
O.005
O.005
O.005
O.010
O.010
O.005
0.005
O.005
O.005
O.010
O.005
O.010
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005

8-1 Oft
CL

5/22/01

O.010
O.005
O.005
0.005
O.010
O.010
O.005
O.005
0.005
O.005
0.010
O.005
O.010
O.005

,_ O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
0.005
O.005
O.005
0.005
O.005
O.010
0.010
0.0055

14-16 ft

CL

5/22/01

O.010

0.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.010
0.010
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010
O.010
O.005

CSB-1315
4-6 ft

sand fill
5/22/01

O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100

2.52
O.100
O.100
O.100

6-8 ft

CL

5/22/01

O.100
O.100
O.100
0.100
O.100
O.100
O.100
0.100
0.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100

14.7
O.100
O.100
O.100

14-16 ft

CL

5/22/01

O.010
O.005
O.005
O.005
O.010
0.010
0.005
0.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010
O.010
O.005
O.005
O.005
0.005

O.005

O.005

O.005

0.011
O.010
O.010
O.005

NOTES: a = Value based on industrial/commercial worker SRO for the inhalation pathway contained in 35 IAC 742, Appendix B, Table B.

b = TACO Tier 1 SRO for the soil component of the groundwater ingestion pathway (Class I groundwater) established in 35 IAC 742 Appendix B.Table B.

c = Most conservative value contained in Appendix B, Tables A and B of 35 IAC 742

NE = Not Established SRO = Soil Remediation Objective

Values expressed in milligrams per Kilogram (mg/kg) or parts per million (ppm).

| Bold ~| = Detected |;y %&>ld'':':"'l = Exceeds Objective

15-65263(3068 \ 9/18/2002 \WSE\BRS Page 4 of 7 CLAYTON GROUP SERVICES. INC.



TABLE 2.1-1
Clayton Soil Borings Inside the Facility Building

Around the Storm and Sanitary Sewer, and the Vapor Degreaser

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1,-Dichloroethane
1 ,2-Dichloroethane
1 , 1 ,-Dichloroethene
cis, 1 -2-Dichloroethene
:rans, 1 -2-Dichloroethene
1 ,2-Dichloropropane
cis, 1 -3-Dichloropropene
:rans,1 ,3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill

(a)
100,000

1.6
3,000

15
NE
NE
720

0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1.200
1,800

8.9
1,600

1.1
320

RAO for
Mass

Waste
Unit

(b)
16

0.03
0.6

0.8
0.2

NE
32

0.07
1

0.4

NE
0.6
NE
23

0.02
0.06
0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12

2
0.02

0.06
170

0.01
150

SAMPLE LOCATION
CSB-1316

2-4 ft
CL

5/22/01

O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100

0.465

O.100
O.100
O.100

23.3
O.100
0.100
O.100

4-6 ft
CL

5/22/01

O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
0.010
O.005
O.010
O.005
O.005
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
0.0182
O.005
O.005
O.005

6.37
O.010
O.010
O.005

14-16 ft
CL

5/22/01

0.010
O.005
O.005
O.005
0.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005

0.0039 J
O.010
O.010
O.005

CSB-1317
2-4 ft
CL

5/22/01

O.100
0.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100

5.81
O.100
O.100
O.100

147
O.100
O.100
0.100

4-6 ft
CL

5/22/01

O.010
O.005
0.005
O.005
O.010
0.010
O.005
O.005
O.005
O.005
0.010
O.005
0.010
O.005
O.005
0.005
0.0308
O.005
O.005
0.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
0.0284

O.005
O.005
O.005

9:2
O.010
O.010
O.005

14-16 ft
CL

5/22/01

O.010
O.005
O.005
0.005
O.010
O.010
O.005
0.005
0.005
O.005
O.010
O.005
O.010
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005

CSB-1318

4-6 ft
sand fill
5/22/01

O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100

1.01
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100

1.32
O.100
O.100
O.100

81.3
O.100
O.100
O.100

6-8 ft
CL

5/22/01

O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100

12.4
O.100
O.100
O.100
O.100
O.100
0.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100

10-12 ft
CL

5/22/01

O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
0.100
O.100
0.100
O.100
O.100

8.67
0.219

O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100

3.35
O.100
O.100
O.100

12-14 ft
CL

5/22/01

O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.IOOj
O.100

2.9
0.16

O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100

4.6
O.100
O.100
O.100

16-18 ft
CL

5/22/01

O.010
O.005
O.005
O.005
0.010
O.010
O.005
O.005
O.005
O.005
O.010
0.005
O.010
O.005
O.005
O.005
0.0355
0.0053

O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.0356
O.010
O.010
O.005

CSB-1319
0-2 ft

sand nil
5/23/01
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
0.100
O.100
0.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.1QO
O.100
O.100
O.100
O.100
O.100
0.100
O.100

5.04
O.100
0.100
O.100

2-4 ft
CL

5/23/01

0.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100

0.216
O.100
0.100
O.100

26.4
O.100
O.100
O.100

14-16 ft
CL

5/23/01

O.010
0.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
0.005
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
0.005
O.010
O.010
O.005

NOTES: a = Value based on industrial/commercial worker SRO for the inhalation pathway contained in 35 IAC 742, Appendix B. Table B.
b = TACO Tier 1 SRO for the soil component of the groundwater ingestion pathway (Class I groundwater) established in 35 IAC 742 Appendix B.Table B.
c = Most conservative value contained in Appendix B, Tables A and B of 35 IAC 742
NE = Not Established SRO = Soil Remediation Objective
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
| Bold 1 = Detected |s?~.;Bdld:i|| = Exceeds Objective
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TABLE 2.1-1
Clayton Soil Borings Inside the Facility Building

Around the Storm and Sanitary Sewer, and the Vapor Degreaser

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone

Benzene

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

1 , 1 ,-Dichloroethane

1 ,2-Dichloroethane

1,1,-Dichloroethene

cis, 1 -2-Dichloroethene

trans, 1 -2-Dichloroethene

1,2-Dichloropropane

cis, 1 -3-Dichloropropene

trans, 1 , 3-Dichloropropene

Ethyl benzene

2-Hexanone

4-Methyl-2-pentanone

Methylene chloride

Styrene

1 , 1 ,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,1,1-Trichloroethane

1 ,1 ,2-Trichloroethane

Trichloroethene

Vinyl acetate

Vinyl chloride

Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill

(a)
100,000

1.6
3,000

15
NE
NE

720
0.64

210
1,300

NE
0.54

NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE

NE
24

1,500
NE
20

650
1,200

1,800
8.9

1,600
1.1

320

RAO for
Mass

Waste
Unit

(b)
16

0.03

0.6
0.8
0.2
NE
32

0.07
1

0.4

NE
0.6
NE
23

0.02
0.06
0.4
0.7

0.03

0.004

13
NE

NE
0.02

4

NE
0.06

12
2

0.02
0.06

170
0.01
150

SAMPLE LOCATION

CSB-1320

2-4 ft

sand fill

5/23/01

O.100

0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100

O.100
O.100
O.100
O.100

O.100
O.100
O.100
O.100
O.100
O.100

O.100
O.100
O.100
O.100

O.100
O.100
O.100

O.100
1.53

O.100
0.100
O.100

4-6 ft

sand fill

5/23/01

O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100

O.100
O.100

O.100
O.100
O.100
0.100

O.100
O.100
O.100
0.100
O.100

O.100
0.100

O.100
O.100
O.100
O.100

O.100

10.6
O.100
O.100
O.100

14-16 ft

CL
5/23/01

O.010
0.005

O.005

O.005

O.010
O.010
O.005

O.005

0.005

O.005

O.010
O.005

0.010
O.005

0.005

O.005

O.005

O.005

O.005

0.005

O.005

0.005

O.010

O.010
O.005

O.005

0.005

O.005

O.005

O.005

O.005

0.0064

O.010
O.010
O.005

CSB-1321

2-4 ft

CL
5/24/01

0.010

O.005

O.005

O.005

0.010
O.010
0.005

O.005

O.005

O.005

O.010
O.005

O.010

O.005

O.005

O.005

O.005

O.005

O.005

O.005

O.005

O.005

O.010

O.010
O.005

0.005

O.005

O.005

O.005

O.005

O.005

O.005

O.010
O.010
0.005

8-10 ft

CL
5/24/01

O.010
O.005

O.005

O.005

O.010
O.010
O.005

0.005

O.005

O.005

O.010
O.005

O.010
O.005

O.005

O.005

O.005

O.005

O.005

O.005

O.005

O.005

O.010

O.010
O.005

O.005

0.005

0.005

O.005

O.005

O.005

O.005

O.010

O.010
O.005

14-16 ft

CL
5/24/01

O.010
O.005

O.005

O.005

O.010
O.010
O.005

O.005

0.005

O.005

O.010
O.005

0.010
O.005

0.005

O.005

O.005

O.005

O.005

O.005

O.005

0.005

O.010

O.010
O.005

0.005

O.005

O.005

O.005

O.005

O.005

O.005

O.010
O.010
0.005

CSB-1322

2-4 ft

CL
5/24/01

O.010
O.005

0.005

O.005

0.010
O.010
0.005

O.005

O.005

O.005

O.010
O.005

O.010
O.005

O.005

O.005

0.005

O.005

O.005

0.005

O.005

0.005

O.010
O.010
O.005

0.005

O.005

0.0111

O.005

O.005

O.005

0.480

0.010
O.010
0.005

8-10 ft

CL
5/24/01

0.0915

O.005

0.005

O.005

O.010
O.010
O.005

0.005

O.005

O.005

O.010
O.005

O.010

O.005

O.005

O.005

O.005

O.005

O.005

O.005

0.005

O.005

O.010
O.010

0.005

O.005

O.005

0.005

O.005

O.005

O.005

O.005

O.010

O.010
0.005

14-16 ft
CL

5/24/01

O.010
O.005

O.005

O.005

O.010
O.010
O.005

O.005

O.005

O.005

O.010
O.005

O.010
O.005

0.005

O.005

O.005

O.005

O.005

O.005

O.005

0.005

O.010
O.010

O.005

O.005

0.005

O.005

O.005

O.005

O.005

O.005

O.010

O.010
O.005

CSB-1323

2-4 ft

CL
5/24/01

O.010

O.005

0.005

O.005

O.010
O.010

O.005

O.005

O.005

O.005

O.010
O.005

O.010
O.005

O.005

O.005

O.005

O.005

O.005

O.005

O.005

O.005

0.010
O.010

O.005

0.005

O.005

0.0119

O.005

O.005

O.005

0.26
O.010
0.010
O.005

8-10 ft

CL
5/24/01

0.010
O.005

O.005

O.005

O.010
O.010
O.005

O.005

0.005

O.005

O.010
O.005

0.010

O.005

O.005

O.005

O.005

O.005

O.005

0.005

O.005

0.005

O.010

0.010
O.005

O.005

O.005

O.005

O.005

O.005

O.005

O.005

0.010
O.010
0.005

14-16 ft
CL

5/24/01

O.010
O.005

0.005

O.005

O.010
O.010
O.005

O.005

O.005

0.005

O.010
0.005

O.010

O.005

O.005

O.005

O.005

O.005

O.005

O.005

O.005

O.005

O.010
O.010

0.005

O.005

O.005

O.005

O.005

0.005

O.005

O.005

O.010
O.010
O.005

NOTES: a = Value based on industrial/commercial worker SRO for the inhalation pathway contained in 35 IAC 742, Appendix B, Table B.

b = TACO Tier 1 SRO for the soil component of the groundwater ingestion pathway (Class I groundwater) established in 35 IAC 742 Appendix B.Table B

c = Most conservative value contained in Appendix B, Tables A and B of 35 IAC 742

NE = Not Established SRO = Soil Remediation Objective

Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).

| Bold 1 = Detected [=/"•- Bpld::;liFi = Exceeds Objective
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TABLE 2.1-1
Clayton Soil Borings Inside the Facility Building

Around the Storm and Sanitary Sewer, and the Vapor Degreaser

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1,-Dichloroethane
1 ,2-Dichloroethane
1 , 1 ,-Dichloroethene
cis, 1 -2-Dichloroethene
trans, 1-2-Dichloroethene
1,2-Dichloropropane
cis,1-3-Dichloropropene
trans, 1 , 3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane

Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill

(a)
100,000

1.6
3,000

15
NE
NE

720
0.64

210
1,300

NE
' 0.54

NE
1,700

0.7
1,500
1,200
3,100

23

2.1

400
NE
NE

24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1

320

RAO for
Mass

Waste
Unit

(b)
16

0.03
0.6
0.8
0.2
NE
32

0.07
1

0.4
NE

0.6
NE
23

0.02

0.06
0.4
0.7

0.03

0.004

13

NE
NE

0.02
4

NE

0.06
12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION
CSB-1324

2-4 ft
CL

5/24/01
0.010
O.005
0.005
O.005
O.010
O.010
0.005
O.005
O.005
O.005
O.010
0.005
O.010
O.005
O.005
0.005
0.0147
O.005
0.005
O.005
O.005
O.005
O.010
O.010

O.005
0.005
O.005
0.0062
O.005
O.005
0.005

8.56
O.010
O.010
O.005

8-1 Oft
CL

5/24/01

O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
0.005
O.010
0.005
O.005
0.005
0.168

0.0089
O.005
O.005
O.005
O.005
O.010
O.010
0.005
O.005
O.005
0.005
O.005
0.005
O.005
0.0079
O.010
O.010
0.005

14-16 ft
CL

5/24/01

0.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
0.005
O.005
0.005
0.005
O.005
O.005
O.005
0.005
O.005
O.010
0.010
0.005
O.005
O.005
O.005
O.005
0.005
O.005
0.005
0.010
O.010
0.005

CSB-1325
0-2 ft
CL

5/23/01
0.010
<0.005
0.005
O.005
O.010
0.010
O.005
O.005
O.005
0.005
O.010
0.005
O.010
0.005
<0.005
0.005
O.005
O.005
O.005
0.005
O.005
O.005
<0.010
O.010

O.005
0.005
O.005
0.0053
O.005
O.005
O.005

5.62
O.010
O.010
O.005

2-4 ft
CL

5/23/01
O.010
O.005
O.005
O.005
O.010

0.010
O.005
O.005
O.005
O.005
O.010
0.005
O.010
0.005
O.005
O.005
0.005
O.005
O.005
O.005
0.005
O.005
O.010

O.010
O.005
O.005
O.005
O.005
O.005
0.0193
O.005

: 14.7
O.010
0.010
O.005

14-16 ft
CL

5/23/01
O.010
O.005
O.005
O.005
O.010

O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010

0.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005

CSB-1326
2-4 ft
CL

5/23/01

O.010
O.005
O.005
0.005
O.010
0.010
O.005
O.005
O.005
O.005
0.010
0.005
O.010
0.005
O.005
O.005
0.0056
0.005
O.005
O.005
O.005
0.005
O.010
0.010
O.005
O.005
0.005
0.005
O.005
0,005
O.005

3.67
O.010
O.010
O.005

4-6 ft
CL

5/23/01

O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
0.005
O.005
O.005
O.005
0.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005

4.27
O.010
O.010
O.005

14-1 6 ft
CL

5/23/01

O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
0.010
0.005
O.010
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.010
0.010
O.005
0.005
O.005
O.005
0.005
0.005
O.005
O.005
O.010
O.010
O.005

CSB-1327
2-4 ft
CL

5/25/01

O.010
O.005
O.005
O.005
O.010

O.010
O.005
O.005
O.005
O.005
0.010
O.005
O.010
0.005
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010

O.005
O.005
O.005
O.005
0.005
O.005
O.005
O.005
O.010
O.010
O.005

10-12 ft
CL

5/25/01
O.010

O.005
0.005
O.005
O.010
O.010
0.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
0.005
O.005
O.005
O.005
0.005
O.005
0.005
O.010

O.010
O.005
0.005
0.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005

14-16 ft
GP

5/25/01

O.010
O.005
O.005
0.005
O.010
0.010
O.005
O.005
O.005
O.005
0.010

O.005
O.010
O.005
0.005
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.010

O.010
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010
O.010

O.005

CSB-1328
0-2 ft
CL

5/25/01
O.010

O.005
O.005
O.005
O.010

O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010

O.005
0.005
O.005
O.005
O.005
0.005
O.005
O.005
0.010
O.010

0.005

NOTES: a = Value based on industrial/commercial worker SRO for the inhalation pathway contained in 35 IAC 742, Appendix B, Table B.
b = TACO Tier 1 SRO for the soil component of the groundwater ingestion pathway (Class I groundwater) established in 35IAC 742 Appendix B.Table B.
c = Most conservative value contained in Appendix B, Tables A and B of 35 IAC 742
NE = Not Established SRO = Soil Remediation Objective
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
I Bold I = Detected j :'::'rBoldJii|| = Exceeds Objective
LlBH^HHMaJ |,̂ ^^ î̂ MM^£J
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TABLE 2.1-2
Clayton Soil Boring Results
Around South Exterior Door

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform

Bromomethane

2-Butanone

Carbon disulfide
Carbon tetrachloride

Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform

Chloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Oichloroethene
cis-1 , 2-Dichloroethene
trans-1, 2-Dichloroethene
1 ,2-Dichloropropane

cis-1 , 3-Dichloropropene

trans-1 , 3-Dichloropropene
=thyl benzene
2-Hexanone

4-Methyl-2-pentanone
Methylene chloride

Styrene
1 ,1 ,2,2-Tetrachloroethane

Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 ,1 ,2-Trichloroethane

Trichloroethene
Vinyl Acetate
Vinyl Chloride

Xylenes (total)

RAO for
Surficial
Silty Clay

Till/Fill11

100,000

1.6
3,000

100
NE
NE

720
0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass
Waste

Unit'

16
0.03
0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06

0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION, DEPTH, MATERIAL0 AND COLLECTION DATE

CSB-1401

0-2 ft
CL

5/30/01

0.0844
<0.005
<0.005

O.005
<0.010

0.0081
0.0056
<0.005

O.005
<0.005
<0.010
<0.005
O.Q10
<0.005
<0.005
O.005
<0.005
<0.005
O.005
<0.005
<0.005

<0.005
<0.010

<0.010
<0.005

<0.005
<0.005

<0.005
<0.005

<0.005
<0.005
<0.005
<0.010
<0.010
<0.005

8-10 ft
CL

5/30/01
0.0227
<0.005
<0.005
<0.005
<0.010

0.0035
<0.005
<0.005
<0.005

O.005
<0.010
<0.005

O.010
<0.005
<0.005
O.005
<0.005
<0.005
<0.005
<0.005

<0.005
<0.005

<0.010

<0.010

0.0068
<0.005

<0.005
<0.005

0.0016
<0.005
<0.005
<0.005
O.010
<0.010
<0.005

14-16 ft
CL

5/30/01

0.0206
<0.005
<0.005
0.0016
<0.010

<b.oio
<0.005
<0.005

<0.005
<0.005
<0.010
0.0018
O.010
O.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

<0.005
<0.005

<0.010

<0.010
<0.005

<0.005

<0.005
<0.005
<0.005
<0.005
O.005
<0.005
<0.010

0.0021
<0.005

CSB-1402

0-2 ft

CL
5/30/01

0.0704
<0.005
<0.005

O.005
<0.010
<0.010
0.0065
<0.005
<0.005

O.005
<0.010
<0.005

<0.010
<0.005
<0.005
<0.005
O.005

0.005
<0.005
<0.005

<0.005

<0.005
<0.010

O.010
<0.005
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005

8-1 Oft
CL

5/30/01

0.0269
0.0012
<0.005
<0.005
<0.010

<0.010
<0.005
<0.005
<0.005

<0.005
O.010
<0.005
O.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.005

0.005
O.005

O.010
O.010
0.005
<0.005

O.005
0.005
0.0016
0.005
O.005
0.0089
O.010
0.010
O.005

14-16 ft
CL

5/30/01

0.0311
O.005
O.005

O.005
O.010
O.010
O.005
O.005
O.005

<0.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005

0.005
0.005
O.005

O.010
O.010
0.005
O.005

O.005
0.005
O.005
0.005
O.005
0.005
O.010
0.0059
O.005

CSB-1403

2-4 ft

CL
5/30/01

0.0141
0.005
O.005
O.005
O.010
O.010
O.005
0.005
<0.005

O.005
O.010
O.005

O.010
0.005
<0.005
O.005
<0.005
O.005
O.005

O.005
O.005

O.005
O.010
O.010
O.005

O.005
<0.005
O.005

0.0017
O.005
O.005
O.005
O.010
O.010
0.005

8-1 Oft
CL

5/30/01

0.0156
0.005
O.005
O.005
O.010
O.010
O.005
0.005

O.005
O.005
O.010
O.005

O.010
0.005
O.005
O.005
O.005

O.005
O.005

0.005
O.005

O.005

O.010
0.010
O.005
O.005
O.005

0.005
0.0018
O.005
O.005
O.005
O.010
O.010
O.005

14-16 ft

CL

5/30/01
0.0276
0.005
O.005

0.005
O.010
O.010
0.0042
0.005
O.005

O.005
O.010
0.0033
O.010
0.005
O.005
O.005
O.005

O.005
O.005
0.005
O.005

O.005

O.010
O.010
0.005
O.005

O.005
0.005
O.005
0.005
O.005
0.005
O.010
0.0057
O.005

CSB-1404

2-4 ft

CL
5/30/01

O.010
0.005
O.005

O.005
O.010
O.010
O.005
0.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005

0.005
O.005
O.005

O.010
O.010
0.005
O.OQ5

O.005
O.005

0.0014
O.005

O.005
O.005
O.010
O.010
O.005

4-6 ft

CL

5/30/01

0.0416
0.0019
O.005

O.005
O.010
O.010
0.0042
O.005
0.005
O.005
0.010
O.005
O.010
0.0028
O.005
O.005
O.005
O.005
O.005
0.005
0.005
O.005
O.010
O.010
0.005
O.005
O.005
O.005
0.0021
O.005
O.005
0.0017
O.010
O.010
0.005

14-16 ft
CL

5/30/01

0.0454
O.005

O.005
O.005
O.010
O.010
0.005
O.005
0.005
O.005
0.010
O.005
0.010
O.005
O.005
O.005
0.005
O.005
O.005

0.005
O.005

0.005

O.010
O.010
0.005
0.005
O.005

O.005
0.005
O.005
0.005
O.005
0.010
0.0031
0.005

NOTES: ' = Most conservative soil remediation objective established in 35 IAC 742.Appendix B.Table A.
b = TACO Tier 1 soil remediation objective for industrial/commercial inhalation exposure route

established in 35 IAC 742 Appendix B.Table B.
c = Unified Soil Classification System (USCS).
NE = Not Established
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
| Bold "| = Detected [j:a;Sqilli| = Exceeds Objective
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TABLE 2.1-2
Clayton Soil Boring Results
Around South Exterior Door

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1 , 1 -Dichloroethene
cis-1 , 2-Dichloroethene
trans-1 , 2-Dichloroethene
1 ,2-Dichloropropane
cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1 ,1 ,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (total)

RAO for
Surficial
Silty Clay
Till/Fill"

100,000
1.6

3,000
100
NE
NE

720
0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass
Waste
Unit1

16
0.03

0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06

0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION, DEPTH, MATERIAL5 AND COLLECTION DATE

CSB-1405

2-4 ft
CL

5/30/01
0.0199
0.0012
O.005
0.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
0.005
0.005
O.005
0.005
O.005
O.005
O.005
0.005
O.010
O.010
0.0072
O.005
O.005
O.005

0.002
O.005
0.005
0.0018
O.010
O.010
0.0019

8-1 Oft
CL

5/30/01
0.0154
O.005
O.005
0.005
O.010
O.010
O.005
0.0031
O.005
O.005
O.010
O.005
O.010
0.0057
0.005
O.005
0.0048
0.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
0.0011
0.0012
0.0243
O.005
0.0632
O.010
O.010
0.0016

14-16 ft
CL

5/30/01
0.0144
0.0014
0.005
0.005
O.010
O.010
O.005
0.0031
0.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
0.0025
O.005
O.005
0.005
O.005
O.005
O.010
0.010
O.005
0.005
O.005
O.005
0.0023
O.005
O.005
0.005
O.010
0.0014
O.005

CSB-1406

0-2 ft
CL

5/30/01
0.109

<0.005
0.005
O.005
O.010
O.010
O.005
0.005
O.005
O.005
0.010
O.005
0.010
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.005
O.010
0.010
O.005
0.005
O.005
0.005
O.005
O.005
O.005
0.0063
O.010
O.010
O.005

8-10 ft
CL

5/30/01
0.0942
O.005
O.005
O.005
O.010
0.0106
O.005
0.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
0.0055
O.005
O.005
0.005
0.005
O.005
O.010
0.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
0.005
O.010
0.0088
O.005

14-16 ft
CL

5/30/01
0.0215
0.0015
O.005
0.005
O.010
O.010
O.005
0.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
0.0107
O.005
O.005
0.005
0.005
O.005
O.010
0.010
O.005
0.005
O.005
0.005

0.002
O.005
O.005
0.005
O.010
0.0026
O.005

CSB-1407

2-4 ft
CL

5/30/01
0.0873
O.005
O.005
O.005
O.010
0.0070
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010
O.010
O.005
0.005
O.005
O.005
O.005
0.005
O.005
O.005
O.010
O.010
0.005

8-1 Oft
CL

5/30/01
0.0799
O.005
O.005
O.005
O.010
0.0053
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
0.005
O.005
O.005
0.0052
O.010
O.010
O.005

14-16 ft
CL

5/30/01
0.0255
O.005
<0.005
O.005
O.010
O.010
O.005
<0.005
0.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
0.0016
O.005

CSB-1408

2-4 ft
CL

5/30/01
0.199

O.005
0.005
0.005
O.010
0.0245
O.005
O.005
0.005
O.005
O.010
O.005
O.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010
O.010
0.005
O.005
0.005
O.005
O.005
O.005
0.005
0.0029
O.010
O.010
O.005

8-1 Oft
CL

5/30/01
0.0523
O.005
O.005
O.005
O.010
0.010
0.0043
0.005
O.005
O.005
O.010
O.005
0.010
O.005
0.005
O.005
0.0072
O.005
O.005
O.005
0.005
0.005
O.010
O.010
O.005
O.005
0.005
O.005
O.005
O.005
O.005
0.0062
O.010
0.0057
0.005

14-16 ft
CL

5/30/01
0.0184
O.005
0.005
O.005
O.010
0.010
O.005
O.005
<0.005
O.005
O.010
O.005
0.010
O.005
0.005
0.005
O.005
0.005
O.005
O.005
O.005
0.005
O.010
O.010
O.005
0.005
O.005
0.005
O.005
0.005
O.005
O.005
O.010
0.0024
O.005

NOTES: ' = Most conservative soil remediation objective established in 35 IAC 742.Appendix B.Table A.
b = TACO Tier 1soil remediation objective for industrial/commercial inhalation exposure route

established in 35 IAC 742 Appendix B.Table B.
c = Unified Soil Classification System (USCS).
NE = Not Established
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
| Bold ~| = Delected I1?;,. Bold|||l = Exceeds Objective
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TABLE 2.1-3
Soil Analytical Results
Sewer System Sediment

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1,-Dichloroethane
1 ,2-Dichloroethane
1,1,-Dichloroethene
cis, 1 -2-Dichloroethene
trans, 1 -2-Dichloroethene
1 ,2-Dich!oropropane
cis,1-3-Dichloropropene
trans, 1 , 3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1 ,1 ,1-Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

*TACO
Tier 1 Soil

Remediation
Objectives

16
0.03

0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06
0.4
0.7

0.03

O nn4

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION / COLLECTION DATE

MH-1
6/26/01

<0.010
<0.005
<0.005
<0.005
O.010
<0.010
<0.005
O.005
O.005
<0.005
<0.010
O.005
0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
0.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.010
O.010
O.005

MH-4
6/26/01

O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
0.005
O.005
O.005
O.005
0.005
O.005
O.010
O.010
0.005

CB-1
6/26/01

O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
0.005
O.010
O.005
O.010
0.005
O.005
O.005
0.005
O.005
O.005
O.005
0.005
O.005
O.010
O.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
0.005
0.010
O.010
O.005

NOTES:

* = Most conservative remediation objective established in 35 IAC 742 Appendix B.Table A.
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
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TABLE 2.1-4
Soil Sample Results

7200 Series Borings in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1,-Dichloroethane
1,2-Dichloroethane
1,1,-Oichloroethene
cis,1-2-Dichloroethene
trans,1-2-Dichloroethene
1 ,2-Dichloropropane
cis, 1 -3-Dichtoropropene
trans, 1 , 3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill"

100,000
1.6

3,000
100
NE
NE

720
0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

6.9
1,600

1.1
320

RAO for
Mass

Waste
Unit'

16
0.03
0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06

0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION, DEPTH, MATERIAL0 AND COLLECTION DATE

CSB-1200

6-8 ft
CU

4/22/01
<0.010
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.010
<0.005
<0.010
<Q.005
<0.005
<0.005

0.2
0.0205
<0.005
<0.005
<0.005
O.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005

12-14 ft
CL

4/22/01
O.010
0.0068
<0.005
O.005
<0.010
<0.010
<0.005
0.005
<0.005
<0.005
<0.010
O.005
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
O.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
O.005
0.0135
<0.005

...... 103
<0.010
<0.010
<0.005

32-34ft
-CLi:

4/22/01
O.010
<0.005
O.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.010
<0.005
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
0.005
<0.005
<0.005
<0.005
<0.005
0.609

O.010
<0.010
<0.005

46-48 ft
SW

4/22/01
<0.010
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
<0.005
<0.010
<0.005
<0.010
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.010
<0.010
<0.005
<0.005
<0.005
0.0076
<0.005
0.0011
<0.005

50.9
0.010
<0.010
<0.005

48-50 ft
CL

4/22/01
0.010
0.005
0.005
O.005
O.010
0.010
O.005
0.005
0.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
0.005
O.005
O.005
0.005
O.005
O.005
O.010
O.010
0.005
O.005
O.005
O.005
O.005
O.005
O.005

2.14
O.010
O.010
0.005

CSB-1201

6-8 ft
CL

4/22/01
O.100
O.100
O.100
O.100
O.100
O.100
0.100
0.100
O.100
0.100
O.100
0.100
O.100
0.100
O.100
O.100

3.47
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
0.100
0.538

O.100
O.100
O.100

28.9
O.100
O.100
0.100

14-16 ft
CL

4/22/01
0.0279
0.0114
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
0.0123
O.010
0.0899
0.0074
0.0608

3.49
0.0232
O.005
<0.005j
O.005
O.005
O.010
O.010

0.119
O.005
O.005

11.5
0.0315
0.0311
0.0163

. 2,280
O.010
0.0149
0.0018

20-22 ft
CL

4/22/01
O.010
O.005
O.005
O.005
0.010
0.010
0.005
O.005
O.005
0.005
O.010
0.005
O.010
0.081

O.005
0.0428
0.0805
0.015

O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005

-*" 65.4
O.010
0.0287
0.005

52-54 ft
SW

4/22/01
O.100
O.100
O.100
O.100
0.100
O.100
0.100
O.100
O.100
0.100
O.100
O.100
O.100
0.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
0.100
O.100
O.100

8!!l?0s336:
O.100
0.100
O.100
' 42.3

O.100
O.100
O.100

56-58 ft
CL

4/22/01
0.010
O.005
O.005
O.005
O.010
0.010
O.005
O.005
0.005
O.005
O.010
O.005
0.010
0.005
O.005
0.005
O.005
O.005
O.005
0.005
O.005
O.005
O.010
O.010
0.005
O.005
O.005
O.005
O.005
O.005
O.005
0.0064
O.010
O.010
O.005

NOTES: • = Most conservative soil remediation objective established in 35 IAC 742.Appendix B.Table A.
b = TACO Tier 1soil remediation objective for industrial/commercial inhalation exposure route

established in 35 IAC 742 Appendix B.Table B.
0 = Unified Soil Classification System (USCS).
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
NE - Not Established
| Bold "I = Detected tajapofctBiH = Exceeds Objective
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TABLE 2.1-4
Soil Sample Results

7200 Series Borings in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1,-Dichloroethane
1,2-Dichloroethane
1,1,-Dtehloroethene
cis, 1 -2-Dichloroethene
trans,1-2-Dichloroethene
1 ,2-Dichloropropane
cis, 1 -3-Dichloropropene
trans, 1 ,3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill"

100,000
1.6

3,000
100
NE
NE

720
0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass

Waste
Unit1

16
0.03

0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06
0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION, DEPTH, MATERIAL' AND COLLECTION DATE

CSB-1202

8-1 Oft
CL

4/23/01
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000

12.3
< 1.000
<1.000
< 1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000

24.2
<1.000

99.2
<1.000
<1.000
< 1.000

12-14 ft
CL

4/23/01
<1.000
<1.000
<1.000
<1.000
<1.000
< 1.000
<1.000
<1.000
< 1.000
<1.000
<1.000
<1 .000
<1.000
<1.000
<1.000

4.86
55

1.95
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000

89
<1.000

512
< 1.000
<1.000
<1.000

26-28 ft
CL

4/23/01
O.010
O.005
O.005
O.005
O.010
0.010
O.005
O.005
0.005
0.005
O.010
O.005
O.010
O.005
O.005
0.005
O.005
O.005
0.005
0.005
O.005
0.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
0.005
0.005
O.010
O.010
O.005

38-40 ft
GP

4/23/01
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
<0.100
O.100
<0.100
O.100
<0.100
O.100
O.100
O.100
O.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100

.
O.100
<0.100
<0.100

O.100
O.100
O.100

48-50 ft
CL

4/23/01
O.100
O.100
0.100
O.100
O.100
O.100
O.100
0.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100

0.79
O.100
0.100
O.100

50-52 ft
CL

4/23/01
O.010
O.005
0.005
O.005
O.010
O.010
O.005
0.005
0.005
O.005
O.010
O.005
O.010
0.005
O.005
0.005
O.005
O.005
0.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
0.005
O.005
0.0074
O.010
O.010
O.005

56-58 ft
CL

4/23/01
O.010
0.005
O.005
O.005
<0.010
O.010
<0.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
0.472

O.010
O.010
O.005

60-62 ft
CL

4/23/01
O.010
O.005
O.005
0.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
0.005
O.005
0.005
0.005
O.005
O.005
O.005
0.005
0.005
0.010
O.010
0.005
0.005
O.005
0.005
O.005
O.005
0.005
0.0149
O.010
0.010
O.005

66-68 ft
SP

4/23/01
O.010
O.005
0.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
0.005
O.010
0.005
O.005
0.005
O.005
O.005
0.005
O.005
O.005
0.005
O.010
O.010
0.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010
0.010
O.005

72-74 ft
SP

4/23/01
O.010
O.005
O.005
O.005
O.010
0.010
O.005
O.005
O.005
0.005
O.010
O.005
O.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
0.005
0.005
O.010
O.010
O.005
O.005
O.005
0.005
O.005
0.005
<0.005
O.005
0.010
O.010
0.005

78-80 ft
wthrbed
4/23/01

O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
<0.010
O.005
O.005
O.005
O.005
0.005
O.005
O.005
0.005
O.010
O.010
0.005

82-84 ft
wthrbed
4/23/01

O.010
O.005
O.005
0.005
<0.010
O.010
<0.005
<0.005
0.005
0.005
O.010
O.005
0.010
<0.005
O.005
O.005
<0.005
0.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
<0.005
O.005
O.005
O.005
O.005
O010
0.010
O.005

NOTES: • = Most conservative soil remediation objective established in 35 IAC 742.Appendix B.Table A.
b = TACO Tier 1soil remediation objective for industrial/commercial inhalation exposure route

established in 35 IAC 742 Appendix B.Table B.
' - Unified Soil Classification System (USCS).
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
NE = Not Established
| Bold | = Detected = Exceeds Objective
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TABLE 2.1-4
Soil Sample Results

7200 Series Borings in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1,-Dichloroethane
1 ,2-Dichloroethane
1,1,-Dichloroethene
cis,1-2-Dichloroethene
trans, 1 -2-Dichloroethene
1 ,2-Dichloropropane
cis, 1 -3-Dichloropropene
trans,1 , 3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill11

100,000
1.6

3,000
100
NE
NE

720
0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass

Waste
Unit1

16
0.03
0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06
0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION, DEPTH, MATERIAL0 AND COLLECTION DATE

CSB-1203

8-10 ft
CL

4/24/01
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
< 1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000

L_ <1.000
<1.000
<1.000

38.9
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000

4.13
<1.000

'•'-. 166
<1.000
<1.000
<1.000

10-12 ft
CL

4/24/01
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000

33.2
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000

10.8
<1.000

206
<1.000
<1.000
<1.000

22-24 ft
CL

4/24/01
O.010
0.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
0.005
O.010
O.005
0.010
O.005
O.005
O.005
O.005
O.005
0.005
0.005
0.005
O.005
0.010
O.010
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005

30-32 ft
GP

4/24/01
0.100
O.100
0.100
O.100
O.100
O.100
O.100
0.100
O.100
0.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
0.100
O.100
0.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
0.100

* - • 3.0S
O.100
0.100
O.100

48-50 ft
CL

4/24/01
O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005

CS8-1204

6-8 ft
CL

4/24/01
0.010
O.005
O.005
O.005
O.010
O.010
0.005
O.005
0.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005

4.64
0.333

0.005
O.005
O.005
O.005
O.010
O.010
O.005
0.005
O.005
O.005
O.005
0.0208
0.005

5.83
O.010
0.531

O.005

10-12 ft
CL

4/24/01
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100

8.27
0.263

O.100
O.100
O.100
0.100
O.100
O.100
0.123

O.100
O.100
O.100
O.100
0.432

O.100
: 81.2
O.100
O.100
O.100

26-28 ft
CL

4/24/01
O.010
O.005
0.005
O.005
O.010
O.010
O.005
0.005
O.005
0.005
O.010
O.005
0.010
0.005
O.005
0.005
O.005
O.005
0.005
O.005
0.005
O.005
O.010
O.010
O.005
O.005
0.005
0.005
0.005
O.005
0.005
0.0054
O.010
O.010
O.005

30-32 ft
SW

4/24/01
0.010
O.005
0.005
O.005
O.010
O.010
O.005
O.005
O.005
0.005
O.010
O.005
O.010
0.005
0.005
O.005
0.005
O.005
0.005
O.005
0.005
O.005
0.010
O.010
O.005
O.005
O.005
0.0073
O.005
O.005
O.005
-0.59
O.010
O.010
0.005

42-44 ft
SW

4/24/01
O.010
O.005
O.005
O.005
O.010
0.010
O.005
0.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
0.005
O.005
0.005
0.0126
O.005
0.005
O.005

-1.1
O.010
O.010
0.005

50-52 ft
CL

4/24/01
O.010
O.005
O.005
O.005
0.010
O.010
0.005
O.005
0.005
O.005
O.010
O.005
O.010
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
0.005
O.005
0.005
O.005
O.005
O.010
O.010
O.005

53ft n

CL
4/24/01

O.010
O.005
O.005
0.005
O.010
O.010
O.005
O.005
O.005
0.005
O.010
O.005
0.010
O.005
O.005
0.005
O.005
0.005
O.005
0.005
O.005
0.005
O.010
O.010
0.005
O.005
O.005
O.005
O.005
O.005
O.005
0.0055
O.010
0.010
O.005

56-58 ft
SM

4/24/01
0.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
0.005
O.005
O.010
0.010
O.005

NOTES: • = Most conservative soil remediation objective established in 35IAC 742.Appendix B.Table A.
b = TACO Tier 1soil remediation objective for industrial/commercial inhalation exposure route

established in 35 IAC 742 Appendix B.Table B.
c = Unified Soil Classification System (USCS).
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
NE = Not Established
| Bold | = Detected I Bold | = Exceeds Objective
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TABLE 2.1-4
Soil Sample Results

1200 Series Borings in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1 , 1 ,-Dichloroethane
1,2-Dichloroethane
1,1,-Dichloroethene
cis, 1 -2-Dichloroethene
trans,1-2-Dichloroethene
1,2-Dichloropropane
cis,1-3-Dichloropropene
trans, 1 , 3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloraethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
C|ay Till/Fill*

100,000
1.6

3,000
100
NE
NE

720
0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass
Waste
Unit"

16
0.03

0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06
0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION, DEPTH, MATERIAL" AND COLLECTION DATE

CSB-1205

8-1 Oft
CL

4/25/01
0.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
0.100
O.100
0.100
O.100
0.100

1.96
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100

116
O.100
O.100
0.100

10-12 ft
CL

4/25/01
0.010
O.005
O.005
O.005
O.010
0.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005

4.16
0.0256
0.005
O.005
O.005
0.005
O.010
O.010
O.005
<0.005
O.005
O.005
O.005
0.035

O.005

•Hi
O.010
O.010
O.005

20-22 ft
CL

4/25/01
O.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
0.005
O.005
O.005
O.005
0.005
O.005
0.005
0.0725
O.010
O.010
0.005

34-36 ft
SP

4/25/01
0.010
O.005
O.005
O.005
O.010
O.010
0.005
O.005
O.005
O.005
O.010
0.005
O.010
0.005
O.005
0.005
O.005
O.005
O.005
0.005
O.005
O.005
O.010
0.010
O.005
O.005
O.005
0.0165
0.005
O.005
O.005

- 0.913
O.010
O.010
0.005

44-46 ft
CL

4/25/01
0.010
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.010
0.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
0.010
0.005
O.005
O.005
0.0143
O.005
O.005
O.005
0.634

0.010
O.010
0.005

46-48 ft
CL

4/25/01
O.010
O.005
0.005
0.005
O.010
0.010
O.005
O.005
0.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
0.005
O.005
0.005
O.005
0.005
O.005
O.010
0.010
O.005
O.005
O.005
0.005
O.005
O.005
0.005
0.624

O.010
O.010
O.005

50-52 fL
CL

4/25/01
0.010
O.005
O.005
O.005
O.OIOj
O.010
0.005
O.005
O.005
O.005
O.010
O.005
O.010
0.005
O.005
0.005
O.005
O.005
O.005
0.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
0.005
O.005
0.005
0.0123
O.010
O.010
O.005

56-58 ft
SW

4/25/01
0.010
O.005
O.005
O.005
O.010
0.010
O.005
O.005
0.005
O.005
O.010
0.005
O.010
0.005
O.005
0.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
0.005
O.005
0.005
0.0041
O.010
O.010
O.005

NOTES: ' = Most conservative soil remediation objective established in 35 IAC 742.Appendix B.Table A.
* = TACO Tier 1soil remediation objective for industrial/commercial inhalation exposure route

established in 35 IAC 742 Appendix B.Table B.
e = Unified Soil Classification System (USCS).
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
NE - Not Established
| Bold | = Detected | B°'d I = Exceeds Objective
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TABLE 2.1-4
Soil Sample Results

1200 Series Borings in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1,-Dichloroethane
1,2-Dichloroethane
1,1,-Dichloroethene
cis, 1 -2-Dichloroethene
trans, 1 -2-Dichloroethene
1 ,2-Dichloropropane
cis, 1 -3-Dichloropropene
trans, 1 , 3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill"

100,000
1.6

3,000
100
NE
NE

720
0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass
Waste
Unit1

16
0.03

0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06
0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION, DEPTH, MATERIAL0 AND COLLECTION DATE

CSB-1206

2-4 ft
CL

5/1/01
O.010
0.005
O.005
O.005
O.010
0.010
O.005
0.005
O.005
O.005
O.010
0.005
O.010
O.005
O.005
0.005
0.593

0.0143
O.005
O.005
0.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
0.005
0.005

O.005
O.005
O.010
O.010
O.005

10-12 ft
CL

5/1/01
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
0.100
O.100
O.100
O.100
0.100
O.100
O.100
0.100
0.100
0.100
O.100
O.100
O.100
0.100
0.100
0.100

5.23
O.100
O.100
O.100

22-24 ft
CL

5/1/01
O.010
O.005
O.005
O.005
O.010
O.010
<0.005
O.005
O.005
O.005
O.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.005
O.010
O.010
O.005

36-38 ft
SW

5/1/01
O.100
0.100
O.100
O.100
O.100
0.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.239

O.100
O.100
O.100

V 8.36
O.100
O.100
O.100

44-46 ft
SW

5/1/01
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
0.218

O.100
O.100
O.100

6.24
O.100
O.100
O.100

48-50 ft
CL

5/1/01
O.010
O.005
O.005
O.005
O.010
O.010
<0.005
O.005
0.005
O.005
0.010
O.005
O.010
O.005
O.005
O.005
O.005
O.005

r o.oos
0.005
O.OOS
0.005
O.010
O.010
0.005
O.OOS
0.005
O.OOS
O.OOS
0.005
O.005
O.OOS
O.010
O.010
O.OOS

52-54 ft
CL

5/1/01
O.010
0.005
O.OOS
O.OOS
O.010
0.010
0.005
0.005
0.005
O.OOS
O.010
0.005
O.010
0.005
0.005
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.005
O.OOS
0.010
O.010
0.005
0.005
O.OOS
0.005
O.OOS
0.005
O.OOS
O.OOS
O.010
O.010
0.005

58-60 ft
SM

5/1/01
O.010
O.OOS
O.OOS
O.OOS
O.010
0.010
O.OOS
0.005
0.005
0.005
0.010
O.OOS
O.010
0.005
0.005
O.OOS
0.005
0.005
O.OOS
0.005
O.OOS
O.OOS
O.010

L_ O.010
O.OOS
O.OOS
O.OOS
O.OOS
0.005
0.005
O.OOS
0.005
O.010
O.010
0.005

NOTES: • = Most conservative soil remediation objective established in 35 IAC 742.Appendix B.Table A.
b = TACO Tier 1soil remediation objective for industrial/commercial inhalation exposure route

established in 35 IAC 742 Appendix B.Table B.
c = Unified Soil Classification System (USCS).
Values expressed in milligrams per kilogram (mg/kg) or parts per million (pom).
NE = Not Established ^_^
I Bold | = Detected = Exceeds Objective
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TABLE 2.1-4
Soil Sample Results

1200 Series Borings in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chlorometnane
1,1,-Dichloroethane
1 ,2-Dichloroethane
1,1,-Dichloroethene
cis, 1 -2-Dichloroethene
trans, 1 -2-Dichloroethene
1 ,2-Dichloropropane
cis, 1 -3-Dichloropropene
trans,1 , 3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill"

100,000
1.6

3,000
100
NE
NE

720
0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass
Waste
Unit"

16
0.03
0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06
0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION, DEPTH, MATERIAL" AND COLLECTION DATE

: CSB-1207

6-8 ft
CL

5/1/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005
0.005
0.005
O.OOS
O.010
0.005
0.010
O.OOS
O.OOS
O.005
O.OOS
0.005
0.005
0.005
0.005
0.005
O.010
0.010
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS

12-14 ft
CL

5/1/01
O.010
0.005
O.OOS
O.OOS
0.010
O.010
0.005
O.OOS
O.OOS
0.005
O.010
O.OOS
O.010
0.005
0.005
O.OOS
O.OOS
O.OOS
0.005
O.OOS
0.005
O.OOS
O.010
0.010
0.005
0.005
0.005
O.OOS
0.005
0.005
0.005
0.005
O.010
O.010
0.005

22-24 ft
CL

5/1/01
O.010
0.005
0.005
O.OOS
O.010
O.010
0.005
O.OOS
0.005
O.OOS
O.010
0.005
O.010
O.OOS
O.OOS
O.OOS
0.005
O.005
0.005
0.005
O.OOS
0.005
O.010
O.010
O.OOS
O.OOS
0.005
0.005
0.005
O.OOS
0.005
O.OOS
O.010
O.010
0.005

30-32 ft
CL

5/1/01
O.010
0.005
O.OOS
O.OOS
0.010
O.010
0.005
O.OOS
O.OOS
O.OOS
O.010
O.OOS
0.010
O.OOS
0.005
O.OOS
0.005
O.OOS
O.OOS
0.005
O.OOS
0.005
O.010
0.010
0.005
0.005
0.005
O.OOS
0.005
O.005
O.OOS
O.OOS
O.010
O.010
O.OOS

36-38 ft
GW

5/1/01
O.010
0.005
0.005
0.005
O.010
O.010
O.005
0.005
O.OOS
O.OOS
O.010
0.005
O.010
O.OOS
O.OOS
O.005
O.OOS
O.005
O.OOS
O.OOS
O.005
0.005
O.010
O.010
0.005
O.OOS
O.OOS
0.0085
O.OOS
0.0057
O.OOS

0.914
0.010
O.010
0.005

44-46 ft
GW

5/1/01
O.010
0.005
O.OOS
O.OOS
0.010
O.010
0.005
O.OOS
O.OOS
O.OOS
O.010
O.OOS
0.010
0.005
O.OOS
O.OOS
O.OOS
0.005
0.005
O.OOS
O.OOS
0.005
O.010
O.010
O.OOS
O.005
0.005
0.0214
0.005
O.OOS
O.005

20.1
O.010
O.010
0.005

50-52 ft
CL

5/2/02
O.010
O.OOS
0.005
O.OOS
O.010
O.010
0.005
0.005
O.OOS
O.OOS
O.010
0.005
O.010
O.OOS
O.OOS
O.OOS
O.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.010
0.010
0.005
0.005
0.005
0.005
0.005
O.OOS
0.005

0.115
O.010
O.010
0.005

58-60 ft
CL

5/2/02
O.010
0.005
O.OOS
O.OOS
0.010
O.010
0.005
0.005
0.005
O.OOS
O.010
O.OOS
0.010
0.005
O.OOS
0.005
O.OOS
0.005
O.OOS
0.005
0.005
0.005
O.010
O.010
0.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005

74-76 ft
SM

5/2/01
O.010
0.005
0.005
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
O.OOS
O.010
0.005
O.010
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.010
O.010
O.OOS
O.OOS
O.OOS
0.005
0.005
0.005
O.OOS
0.005
O.010
0.010
O.005

NOTES: • = Most conservative soil remediation objective established in 35 IAC 742.Appendix B.Table A.
b = TACO Tier 1soil remediation objective for industrial/commercial inhalation exposure route

established in 35 IAC 742 Appendix B.Table B.
0 = Unified Soil Classification System (USCS).
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
NE = Not Established
| Bold | = Detected BoM | = Exceeds Objective
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TABLE 2.1-4
Soil Sample Results

7200 Series Borings in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane __,
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1,-Dichloroethane
1,2-Dichloroethane
1,1,-Dichloroethene
cis, 1 -2-Dichloroethene
trans, 1 -2-Dichloroethene
1 ,2-Dicnloropropane
cis, 1 -3-Dichloropropene
trans, 1 ,3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill"

100,000
1.6

3,000
100
NE
NE
720

0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass
Waste
Unit"

16
0.03
0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0,02
0.06
0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION, DEPTH, MATERIAL" AND COLLECTION DATE

CSB-1208

8-1 Oft
CL

5/2/02
0.010
0.0062
0.005
O.OOS
O.010
O.010
O.OOS
0.005
0.005
0.005
O.010
0.0109
O.010

0.109
0.0337
0.0779

38
0.656

O.OOS
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
O.OOS
0.005
0.0317
0.015

•'-•--v.15.4
O.010

0.031
O.OOS

12-14ft
GL

5/2/02
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100

0.175
O.100
0.111

30
0.716

O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
O.100
O.100

2.94
O.100

0.127
O.100

28-30 ft
CL

5/2/02
O.010
0.005
0.005
0.005
O.010
O.010
O.OOS
O.OOS
0.005
O.OOS
O.010
0.005
O.010
0.005
0.005
0.005
O.OOS
0.005
0.005
O.OOS
O.OOS
0.005
O.010
O.010
0.005
O.OOS
0.005
0.005
0.005
O.OOS
0.005
0.582

O.010
O.010
0.005

32-34 ft
GW

5/2/02
0.010
O.OOS
O.OOS
0.005
0.010
O.010
0.005
0.005
O.005
0.005
O.010
O.OOS
O.010
O.OOS
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
0.005
O.005
O.010
0.010
0.005
0.005
0.005
O.OOS
O.OOS
0.005
O.OOS

0.11
O.010
0.010
0.005

44-46 ft
SP

5/2/02
0.010
0.005
0.005
O.OOS
O.010
O.010
O.OOS
0.005
0.005
O.OOS
O.010
0.005
O.010
0.005
0.005
0.005
O.OOS
0.005
O.OOS
0.005
0.005
0.005
O.010
O.010
0.005
O.OOS
0.005
O.OOS
0.005
O.OOS
O.OOS
0.911

O.010
0.010
O.OOS

48-50 ft
CL

5/2/02
O.010
0.005
O.OOS
0.005
O.010
O.010
0.005
0.005
O.OOS
O.OOS
0.010
O.005
O.010
0.005
O.OOS
0.005
0.005
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
0.005
0.005
O.OOS
0.005
O.OOS
O.010
O.010
0.005

52-54 ft
CL

5/2/02
0.010
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS
0.005
O.OOS
0.005
O.010
0.005
O.010
0.005
0.005
O.OOS
O.OOS
0.005
O.OOS
0.005
0.005
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
O.OOS
0.005
0.005
0.005
O.005
O.010
O.010
0.005

62-64 ft
SM

5/2/02
O.010
O.OOS
0.005
O.OOS
O.010
O.010
0.005
O.OOS
O.OOS
0.005
O.010
0.005
O.010
O.OOS
O.OOS
O.OOS
0.005
0.005
O.OOS
0.005
0.005
O.OOS
O.010
0.010
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.010
O.010
0.005

NOTES: ' = Most conservative soil remediation objective established in 35 lAC 742.Appendix B.Table A.
" = TACO Tier 1soil remediation objective for industrial/commercial inhalation exposure route

established in 35 IAC 742 Appendix B.Table B.
0 = Unified Soil Classification System (USCS).
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
NE = Not Established
| Bold | = Detected | Bold j = Exceeds Objective
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TABLE 2.1-4
Soil Sample Results

1200 Series Borings in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1 ,1 ,-Dichloroethane
1 ,2-Dichloroethane
1,1,-Dichloroethene
cis, 1 -2-Dichloroethene
trans, 1 -2-Dichloroethene
1,2-Dichloropropane
cis, 1 -3-Dichloropropene
trans, 1 ,3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1 ,1 ,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill"

100,000
1.6

3,000
100
NE
NE

720
0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass

Waste
Unit*

16
0.03
0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06
0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION, DEPTH, MATERIAL0 AND COLLECTION DATE

CSB-1209

8-1 Oft
CL

5/4/01
O.010
O.OOS
0.005
O.OOS
O.010
O.010
0.005
O.005
O.OOS
0.005
O.010
O.OOS
O.010
0.005
0.005
O.OOS

19.2
0.365

O.OOS
O.OOS
O.OOS
0.005
O.010
O.010
0.005
O.OOS
0.005
O.OOS
0.005
0.005
O.OOS

2.36
O.010
O.010
0.005

12-14 ft
CL

5/4/01
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
< 1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000

21.4
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000

3.91
<1.000
<1.000
<1.000

22-24 ft
CL

5/4/01
O.010
0.005
0.005
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
0.005
0.010
0.005
0.010
0.005
0.005
0.005
0.005
O.005
O.OOS
O.OOS
0.005
0.005
O.010
O.010
O.OOS
O.005
0.005
O.OOS
0.005
0.005
O.OOS
O.OOS
O.010
O.010
0.005

28-30 ft
CL

5/4/01
O.010
0.005
0.005
O.OOS
O.010
O.010
0.005
0.005
0.005
O.OOS
O.010
O.OOS
O.010
0.005
0.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.010
O.010
O.OOS
0.005
O.OOS
O.OOS
0.005
0.005
0.005
0.005
O.010
O.010
0.005

34-36 ft
SP

5/4/01
O.010
0.005
O.OOS
O.OOS
O.010
O.010
0.005
0.005
O.OOS
O.OOS
O.010
O.OOS
O.010
0.005
0.005
O.OOS
0.005
0.005
O.OOS
O.OOS
0.005
0.005
O.010
O.010
O.OOS
O.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
0.0576
O.010
O.010
O.OOS

40-42 ft
SP

5/4/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
0.005
O.010
O.OOS
O.010
O.OOS
O.OOS
0.005
O.OOS
O.005
0.005
O.OOS
0.005
O.OOS
O.010
O.010
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.118

0.010
O.010
0.005

46-48 ft
CL

5/4/01
O.010
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS
0.005
O.OOS
O.OOS
O.010
O.OOS
O.010
0.005
0.005
O.OOS
0.005
0.005
O.OOS
O.OOS
O.OOS
0.005
O.010
O.010
0.005
O.OOS
O.OOS
0.005
0.005
0.005
0.005
0.005
O.010
O.010
O.OOS

52-54 ft
CL

5/4/01
0.010
0.005
O.OOS
O.OOS
O.010
O.010
O.OOS
0.005
0.005
O.OOS
O.010
O.OOS
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.005
0.005
O.OOS
O.010
O.010
0.005
0.005
O.OOS
O.OOS
0.005
0.005
0.005
0.005
0.010
O.010
O.OOS

64-66 ft
SP

5/4/01
O.010
0.005
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
O.OOS
O.010
O.OOS
0.010
O.OOS
O.OOS
0.005
O.OOS
0.005
0.005
O.005
0.005
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
0.005
0.005
0.005
0.005
0.010
O.010
0.005

NOTES: • = Most conservative soil remediation objective established in 35 IAC 742.Appendix B.Table A.
b = TACO Tier 1soil remediation objective for industrial/commercial inhalation exposure route

established in 35 IAC 742 Appendix B.Table B.
° = Unified Soil Classification System (USCS).
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
NE - Not Established
| Bold | = Detected | Bold ] = Exceeds Objective
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TABLE 2.1-4
Soil Sample Results

7200 Series Borings in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1 ,-Dichloroethane
1 ,2-Dichloroethane
1,1,-Dichloroethene
cis,1-2-Dichloroethene
trans, 1 -2-Dichloroethene
1,2-Dichloropropane
cis, 1 -3-Dichloropropene
trans, 1 , 3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
vlethylene chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill1'

100,000
1.6

3,000
100
NE
NE
720

0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass
Waste
Unit"

16
0.03
0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06
0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION, DEPTH, MATERIAL" AND COLLECTION DATE

CSB-1210

6-8 ft
CL

5/4/01
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000

1
<1.000
<1.000
<1.000
<1.000
<1.000
< 1.000
<1.000
<1.000
<1.000

6.56
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000

1.2
<1.000
<1.000
<1.000

. .... 18.9
<1.000
<1.000
<1.000

10-12 ft
CL

5/5/01
O.100
0.100
O.100
O.100
0.100
O.100
0.100
O.100
O.100
O.100
0.100
O.100
0.100
O.100
O.100
0.100

13.2
0.414

O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100

0.45
O.100
0.181

0.100
74.|

O.100
0.100
O.100

24-26 ft
CL

5/5/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005
O.OOS
0.005
O.OOS
O.010
O.OOS
O.010
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
0.005
0.005
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
O.OOS
O.OOS
0.005
0.005
O.OOS
O.010
0.010
0.005

36-38 ft
SP

5/5/01
O.010
0.005
0.005
O.OOS
O.010
O.010
0.005
O.OOS
O.OOS
O.OOS
0.010
O.005
O.010
0.005
O.OOS
0.005
O.OOS
O.OOS
0.005
O.OOS
0.005
0.005
O.010
0.010
O.OOS
0.005
O.OOS
O.005
0.005
O.OOS
O.OOS

: 0.194
O.010
O.010
0.005

42-44 ft
SP

5/5/01
O.010
0.005
O.OOS
O.OOS
O.010
O.010
O.OOS
0.005
0.005
0.005
O.010
0.005
O.010
O.OOS
0.005
0.005
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.010
O.010
0.005
O.OOS
O.OOS
O.OOS
0.005
0.005
0.005
0.816

O.010
O.010
O.OOS

48-50 ft
CL

5/5/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
0.005
0.010
0.005
O.010
O.OOS
0.005
0.005
O.OOS
O.OOS
0.005
0.005
0.005
0.005
O.010
0.010
0.005
O.OOS
O.OOS
O.OOS
0.005
0.005
0.005
O.OOS
O.010
O.010
O.OOS

54-56 ft
SM

5/5/01
0.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
0.005
O.OOS
0.005
O.010
O.OOS
O.010
0.005
O.OOS
O.OOS
O.005
O.OOS
0.005
0.005
O.OOS
0.005
O.010
O.010
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS

58-60 ft
SM

5/5/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005
O.OOS
0.005
0.005
0.010
0.005
0.010
0.005
0.005
0.005
0.005
O.OOS
0.005
0.005
0.005
0.005
O.010
0.010
O.OOS
O.OOS
0.005
0.005
O.OOS
0.005
O.OOS
0.005
0.010
O.010
O.OOS

68-70 ft
SM

5/5/01
0.010
0.005
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
O.OOS
O.010
O.OOS
O.010
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.OOS
0.005
O.010
0.010
0.005
O.OOS
O.OOS
O.005
0.005
O.OOS
O.005
O.OOS
0.010
O.010
O.OOS

NOTES: ' = Most conservative soil remediation objective established in 35IAC 742.Appendix B.Table A.
" = TACO Tier 1soil remediation objective for industrial/commercial inhalation exposure route

established in 35 IAC 742 Appendix B.Table B.
' = Unified Soil Classification System (USCS).
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).

•NE = Not Established
| Bold | = Detected f..'.'.•• BoM. | = Exceeds Objective
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TABLE 2.1-4
Soil Sample Results

7200 Series Borings in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1,-Dichloroethane
1,2-Dichloroethane
1,1,-Dichloroethene
cis, 1 -2-Dichloroethene
trans,1-2-Dichloroethene
1 ,2-Dichloropropane
cis,1-3-Dichloropropene
trans, 1 ,3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial Silty
Clay Till/Fill1'

100,000
1.6

3,000
100
NE
NE
720

0.64

210
1,300

NE
0,54

NE
1,700

0.7
1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass
Waste
Unit"

16
0.03

0.6
0.8
0.2
NE
32

0.07

1
0.4
NE
0.3
NE
23

0.02

0.06

0.4
0.7

0.03

0.004

13
NE
NE

0.02

4
NE

0.06

12
2

0.02

0.06

170
0.01

150

SAMPLE LOCATION, DEPTH, MATERIAL" AND COLLECTION DATE

MW-1108S

2-4 ft
CL

5/3/01
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000

38.2

<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000
<5.000

18
<5.000
<5.000
<5.000

• , 765
<5.000
<5.000
<5.000

14-16 ft
CL

5/3/01
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
<1.000
< 1.000
<1.000
<1.000
< 1.000
<1.000
<1.000
<1.000
<1.000

11.6
<1.000
<1.000
•M.OOO
< 1.000
<1.000
<1.000
<1.000
<1.000
*1.000
<1.000

14.7
<1.000
<1.000
<1.000

f. 2,220
<1.000
<1.000
<1.000

20-22 ft
CL

5/3/01
O.010
O.OOS
0.005
O.OOS
O.010
0.010
0.005
O.OOS
O.Q05
0.005
O.010
O.OOS
0.010
O.OOS
O.OOS
0.005
0.0033
O.OOS
O.OOS
O.OOS
0.005
0.005
O.010
O.010
0.005
O.OOS
O.005
O.OOS
O.OOS
O.OOS
0.005
0.0107
O.010
0.010
O.OOS

28-30 ft
CL

5(3/01
O.010
O.OOS
0.005
0.005
O.010
O.010
0.005
O.OOS
O.OOS
O.OOS
O.010
0.005
O.010
O.OOS
O.OOS
O.005
0.0032
O.OOS
O.OOS
O.OOS
0.005
0.005
O.010
O.010
0.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
0.005
0.0686
O.010
0.010
0.005

36-38 ft
SP

5/3/01
0.100
O.100
0.100
O.100
O.100
0.100
O.100
O.100
O.100
0.100
O.100
O.100
0.100
O.100
O.100
0.100
0.182

O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
0.394

O.100
O.100
O.100

16.8
O.100
0.100
O.100

46-48 ft
SP

5/3/01
0.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
0.100
O.100
O.100
O.100
O.100
O.100
0.100
O.100
O.100
0.100
O.100
O.100
0.408

O.100
O.100
0.100

- 34.9
O.100
O.100
O.100

48-50 ft
CL

5/3/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005
0.005
0.005
0.005
O.010
0.005
0.010
O.OOS
0.005
0.005
0.005
O.OOS
O.OOS
0.005
0.005
0.005
O.010
O.010
0.005
0.005
0.005
0.005
O.OOS
0.005
0.005
0.0186
O.010
O.010
0.005

56-58 ft
CL

5/3/01
0.010
O.OOS
O.OOS
O.OOS
O.010
0.010
0.005
O.OOS
0.005
0.005
O.010
O.OOS
0.010
O.OOS
O.OOS
0.005
0.005
O.OOS
0.005
0.005
O.OOS
O.OOS
O.010
O.010
0.005
0.005
O.OOS
0.005
O.OOS
0.005
0.005
0.0198
O.010
O.010
0.005

64-66 ft
SP

5/3/01
0.010
O.OOS
O.OOS
O.OOS
O.010
0.010
0.005
O.OOS
0.005
0.005
O.010
O.OOS
0.010
O.OOS
0.005
0.005
0.005
O.OOS
O.OOS
0.005
0.005
O.OOS
O.010
O.010
0.005
O.OOS
0.005
O.OOS
0.005
O.OOS
O.OOS
0.0048
0.010
O.010
0.005

NOTES: ' = Most conservative soil remediation objective established in 35 IAC 742.Appendix B.Table A.
* = TACO Tier 1soil remediation objective for industrial/commercial inhalation exposure route

established in 35 IAC 742 Appendix B.Table B.
c = Unified Soil Classification System (USCS).
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
NE = Not Established
| Bold I = Detected C • Bold ] - Exceeds Objective
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TABLE 2.1-4A
Soil Analytical Results
1100 Series Soil Borings

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromornethane
Chloroethane
Chloroform
Chloromethane
1,1,-Diciiloroethane
1 ,2-Dichloroethane
1,1,-Dichloroethens
cis, 1 -2-Dichloroethene
:rans, 1 -2-Dichloroethene
1 ,2-Dichloropropane
cis, 1 -3-Dichloropropene
rans,1 . 3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
vlethylene chloride
Styrene
1,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial
Silty Clay

Till/Fill11

100,000
1.6

3,000
100
NE
NE
720

0.64

210
1,300

NE
0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass

Waste

Unit"

16
0.03
0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06
0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION, DEPTH, MATERIAL" AND COLLECTION DATE
CSB-126B

10-12 ft

CL

9/6/01

O.010
O.OOS
O.OOS
O.OOS
O.010
<0.010
O.OOS
O.OOS
O.OOS
0.005
O.010
O.OOS
O.010
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
<0.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
•=0.005
O.010
O.010
O.OOS

18-20 ft

GP

9/6/01

<0;010

O.OOS
O.OOS
O.OOS
<0.010
<0.010
O.OOS
O.OOS
O.OOS
0.005
O.010
0.005
O.010
0.005
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.005
O.OOS
O.OOS
<0.010
<0.010
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS

42-44 ft

GP
9/6/01

<0.010
O.OOS
<0.005
0.005
O.010
O.010
0.005
O.OOS
0.005
0.005
O.010
O.OOS
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.005
0.005
O.010
<0.010
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
<0.010
O.010
O.OOS

44-46 ft

CL

9/6/01
<0.010
O.OOS
O.OOS
O.OOS
0.010
<0.010
O.OOS
0.005
O.OOS
0.005
O.010
O.OOS
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
<0.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.010
<d.oio
O.OOS

CSB-521B

8-1 Oft

CL
9/8/01

<0.010
O.OOS
O.OOS
O.OOS
O.010
<0.010
O.OOS
O.005
O.OOS
0.005
O.010
O.OOS
<0.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
o.o'os
O.OOS
O.010
<0.010
O.OOS
0.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS

12-14 ft

CL

9/8/01

<0.010
O.OOS
O.OOS
O.OOS
0.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.OOS
O.010
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
<0.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS

28-30 ft

GP

9/8/01

<0.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.005
O.OOS
O.010
O.OOS
O.010
O.OOS
O.OOS
O.OOS
0.005
<0.005
O.005
0.005
O.005
O.OOS
O.010
<0.010
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS

MW-11 ODD

33ft

SP

3/1/01

<0.010
O.OOS
O.OOS
0.005
0.010
O.010
0.005
0.005
0.005
O.OOS
O.010
O.OOS
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
<0.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS

35ft

SP
3/1/01

<0.010
O.OOS
O.OOS
O.OOS
0.010
O.010
O.OOS
O.OOS
O.OOS
0.005
O.010
O.OOS
O.010
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
<0.010
0.005
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005

MW-1102D]

39ft

CL

3/2/01

<0.010
0.005
O.OOS
O.OOS
<0.010
0.010
O.OOS
0.005
0.005
O.OOS
<0.010
0.005
O.010
O.OOS
O.OOS
0.005
0.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.010
<0.010
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.010
O.010
0.005

MW-1107D

10-15 ft

CL

3/21/01
<0.010
O.OOS
<0.005
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.OOS
O.010
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.010
<0.010
<0.005
0.005
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.010
<0.010
O.OOS

MW-1110D

6-8 ft

CL

8/22/01

<0.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
O.OOS
<0.010
0.005
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
<0.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.010
O.010
O.OOS

8-1 Oft

GP

8/22/01

<0.010
O.OOS
O.OOS
0.005
O.010
0.010
0.005
O.OOS
O.OOS
0.005
<0.010
O.OOS
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.005
0,005
O.OOS
O.005
O.010
<0.010
<0.005
0.005
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
<0.010
O.OOS

NOTES: " = Most conservative remediation objective established in 35 IAC 742 Appendix B.Table A.
b = TACO Tier 1soil remediation objective for industrial/commercial inhalation exposure route established in 35 IAC 742 Appendix B.Table B.
" = Unified Soil Classification System (USCS).
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
NE = Not Established
| Bold | = Detected | , Bold ~J = Exceeds objective
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TABLE 2.1-4A
Soil Analytical Results
1100 Series Soil Borings

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1,-Dichloroethane
1,2-Dichloroethane
1 , 1 ,-Dichloroethene
cis,1-2-Dichloroethene
trans, 1 -2-Dichloroethene
1 ,2-Dichloropropane
cis, 1 -3-Dichloropropene
trans, 1 , 3-Dichloropropene
Ethyl benzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAO for
Surficial
Silty Clay

Till/Fill"

100,000
1.6

3,000
100
NE
NE

720
0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for
Mass
Waste

Unit'

16
0.03
0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06
0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

SAMPLE LOCATION, DEPTH, MATERIAL" AND COLLECTION DATE

MW-1112S

0-2 ft

CL
8/26/01

O.010
O.OOS
O.OOS
O.OOS
O.010
<0.010
O.OOS
0.005
0.005
O.OOS
O.010
O.OOS
O.010
O.005
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.010
<0.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS

2^tft

CL
8/26/01

O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
<0.010
O.OOS
0.010
O.OOS
O.OOS
O.OOS
O.OOS
<0.005
0.005
O.OOS
O.OOS
0.005
O.010

<0.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
<0.010
O.OOS

10-12 ft

GP
8/26/01

O.010
O.OOS
O.OOS
O.OOS
0.610
<0.010
O.OOS
0.005
0.005
O.OOS
O.010
<o.ods
O.010
O.OOS
O.OOS
O.OOS
0.005
<0.005
O.OOS
O.OOS
O.OOS
O.005
O.010
<0.010
O.OOS
O.OOS
O.OOS
O.OOS
0.005
0.005
0.005
O.OOS
<0.010
O.010
O.OOS

22-24 ft

GP
8/26/01

O.010
O.OOS
O.OOS
O.OOS
O.010
<0.010
O.OOS
O.OOS
0.005
O.OOS
O.010
O.OOS
0.010
<o.6os
O.005
0.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.005
O.010
<0.010
O.OOS
O.OOS
0.005
0.005
0.005
O.OOS
O.OOS
O.OOS
<0.010
O.010
O.OOS

MW-1 11 3D

16-18 ft

GP
9/7/01

O.010
0.005
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.OOS
<0.010
<o.6os
0.005
0.005
O.OOS
<0.'005
O.OOS
O.OOS
O.OOS
<0.005
O.010
<0.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.0183
O.010
O.010
O.OOS

32-34 ft

GP
9/7/01

O.010
0.005
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
O.OOS
O.010
O.OOS
O.010
O.OOS
O.OOS
0.005
O.OOS
O.005
O.OOS
O.OOS
O.OOS
<0.005
O.010
<0.010
0.005
O.OOS
0.005
O.OOS
O.OOS
0.005
0.005
0.0128
O.010
O.010
0.005

MW-1114D

10-12 ft

CL

9/8/01

O.010
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
O.OOS
O.010
O.OOS
O.010
O.005
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
0.005
O.010
<0.010
O.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS

28-30 ft

GP

9/8/01
O.010
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.010
0.005
O.010
O.OOS
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
0.005
O.010

<0.010
<0.005
O.OOS
<0.005
0.005
0.005
0.005
0.005
O.OOS
O.010
O.010
O.OOS

36-38 ft

CL

9/8/01

O.010
O.OOS
0.005
O.OOS
O.010
O.010
0.005
O.OOS
O.OOS
O.OOS
<0.010
O.OOS
<0.010
O.OOS
0.005
O.OOS
0.005
0.005
<0.005
O.OOS
O.OOS
0.005
O.010

<0.010
0.005
O.005
<0.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005

NOTES: * = Most conservative remediation objective established in 35 IAC 742 Appendix B.Table A.
b - TACO Tier 1soil remediation objective for industrial/commercial inhalation exposure route established in

35 IAC 742 Appendix B.Table B.
' - Unified Soil Classification System (USCS).
Values expressed in milligrams per kilogram (mg/kg) or parts per million (ppm).
NE = Not Established
| Bold | = Detected | • Bold ~~l = Exceeds objective
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TABLE 2.1-5
Geotechnical Analyses

Soils in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Non-Carbonate Organic Carbon (%)

Grain Size (USCS)

Moisture Content (%)

Specific Gravity

Bulk Density (pounds/ft3)

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

CSB-1203

43ft
4/24/01

0.1805

Sandy Gravel,
Little Silt, GP-GM

NA

2.70

NA

46ft
4/24/01

0.9225
Silty Clay,

Trace Sand,
Trace Gravel, CL

18.3

2.75

132.3

53ft
4/24/01

0.669

Silty Clay,
Trace Sand, CL

17.9

2.75

132.8

CSB-1204

5ft
4/24/01

0.7725
Silty Clay,

Some Sand,
Trace Gravel, CL

27.8

2.75

121.4

25ft
4/24/01

0.8055
Silty Clay,

Little Sand,
Trace Gravel, CL

21.4

2.75

128.8

33ft
4/24/01

0.376
Sand, Some

Gravel, Little Silt,
SW-SM

NA

2.70

NA

46ft
4/24/01

0.283
Sandy Gravel,

Trace Silt, Trace
Clay, GW-GM

NA

2.70

NA
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TABLE 2.1-5
Geotechnical Analyses

Soils in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Non-Carbonate Organic Carbon (%)

Grain Size (USCS)

Moisture Content (%)

Specific Gravity

Bulk Density (pounds/ft3)

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

CSB-1204

50ft

4/24/01

0.872

Silty Clay,
Trace Sand,

Trace Gravel, CL

21.7

2.75

129.0

54ft
4/24/01

0.8825

Silty Clay,
Trace Sand, CL

22.8

2.75

126.5

56ft
4/24/01

0.243
Silty Clay,

Some Sand,
Trace Gravel, CL

11.4

2.79

143.8

70ft

4/24/01

0.0979

Silty Clay,
Some Sand,

Trace Gravel, CL

15.3

2.79

137.5

CSB-1205

5ft

4/25/01

0.544

Silty Clay,
Some Sand,

Trace Gravel, CL

22.0

2.79

125.2

26ft
4/25/01

0.812
Silty Clay,

Little Sand,
Trace Gravel, CL

22.6

2.75

127.0

32ft
4/25/01

0.268
Sand, Some

Gravel, Little Silt,
SP-SM

NA

2.70

NA
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TABLE 2.1-5
Geotechnical Analyses

So//s in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Non-Carbonate Organic Carbon (%)

Grain Size (USCS)

Moisture Content (%)

Specific Gravity

Bulk Density (pounds/ft3)

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

CSB-1205

45ft

4/25/01

0.2635
Gravelly Sand,

Little Silt,
SW-SM

NA

2.70

NA

49ft

4/25/01

0.5115

Silty Clay,
Some Sand, CL

14.3

2.79

139.1

54ft

4/25/01

0.8635

Silty Clay,
Trace Sand, CL

20.8

2.75

128.5

60ft

4/25/01

0.1835
Silty Clay,

Some Sand,
Little Gravel, CL

8.6

2.79

149.6

73ft
4/25/01

0.0772
Sand,

Little Silt,
SP-SM

NA

2.70

NA

CSB-1206

3ft
5/1/01

0.5505
Silty Clay,

Little Sand,
Trace Gravel, CL

20.0

2.75

129.8

33ft
5/1/01

0.8435
Silty Clay,

Little Sand,
Trace Gravel, CL

22.5

2.75

127.3

15-65263ta071 \ 4/3/2002 \ WSEUMF Page 3 of 10 CLAYTON GROUP SERVICES, INC.



TABLE 2.1-5
Geotechnical Analyses

Soils in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Non-Carbonate Organic Carbon (%)

Grain Size (USCS)

Moisture Content (%)

Specific Gravity

Bulk Density (pounds/ft3)

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

CSB-1206

36ft
5/1/01

0.2545
Gravelly Sand,

Little Silt,
SW-SM

NA

2.70

NA

47ft
5/1/01

0.212
Sand,

Trace Gravel,
Some Silt, SM

NA

2.70

NA

49ft
5/1/01

0.6325

Silty Clay,
Trace Sand, CL

18.1

2.75

132.8

53ft
5/1/01

0.825

Silty Clay,
Trace Sand, CL

19.1

2.75

131.6

56ft
5/1/01

0.688

Silty Clay,
Trace Sand, CL

22.9

2.75

127.3

59ft
5/1/01

0.172
Silty Clay,

Some Sand,
Trace Gravel, CL

10.5

2.79

145.8

75ft
5/1/01

0.0854

Clayey Sand,
Trace Gravel, SC

16.1

2.78

126.7
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TABLE 2.1-5
Geotechnical Analyses

Soils in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Non-Carbonate Organic Carbon (%)

Grain Size (USCS)

Moisture Content (%)

Specific Gravity

Bulk Density (pounds/ft3)

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

CSB-1207

3ft
5/1/01

0.472
Silty Clay,

Some Sand,
Trace Gravel, CL

18.3

2.79

133.3

33ft
5/1/01

0.827
Silty Clay,

Little Sand,
Trace Gravel, CL

17.3

2.79

134.8

36ft

5/1/01

0.143
Gravel, Some

Sand, Little Silt,
GW-GM

NA

2.70

NA

47ft

5/1/01

0.27
Sand,

Little Gravel,
Some Silt, SM

NA

2.70

NA

51ft
5/1/01

0.84

Silty Clay,
Trace Sand, CL

19.0

2.75

130.9

64ft

5/1/01

0.22
Silty Clay,

Some Sand,
Trace Gravel, CL

15.0

2.79

137.8

67ft
5/1/01

0.06

Silty Sand,
Trace Clay, SM

15.3

2.78

134.3
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TABLE 2.1-5
Geotechnical Analyses

So/7s in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Non-Carbonate Organic Carbon (%)

Grain Size (USCS)

Moisture Content (%)

Specific Gravity

Bulk Density (pounds/ft3)

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

CSB-1207

75ft

5/1/01

0.10

Clayey Sand, SM

17.1

2.78

129.1

CSB-1208

5ft

5/2/01

0.89
Silty Clay,

Little Sand,
Trace Gravel, CL

24.5

2.75

124.2

28ft

5/2/01

0.82
Silty Clay,

Little Sand,
Trace Gravel, CL

18.9

2.75

131.2

32ft
5/2/01

0.35
Sandy Gravel,

Little Silt,
GW-GM

NA

2.70

NA

44ft

5/2/01

0.27
Sand,

Some Gravel,
Trace Silt, SP

NA

2.70

NA

47ft

5/2/01

0.57
Silty Clay,

Some Sand,
Some Gravel, CL

17.9

2.78

130.9

52ft

5/2/01

0.89

Silty Clay,
Trace Sand, CL

22.4

2.75

127.0
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TABLE 2.1-5
Geotechnical Analyses

Soils in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Non-Carbonate Organic Carbon (%)

Grain Size (USCS)

Moisture Content (%)

Specific Gravity

Bulk Density (pounds/ft3)

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

CSB-1208

57ft
5/2/01

0.17

Clayey Sand,
Some Gravel, SC

10.9

2.78

144.8

71ft
5/2/01

0.21
Silty Clay,

Little Sand,
Trace Gravel, CL

13.4

2.79

140.4

CSB-1209

3ft
5/4/01

0.28
Silty Clay,

Little Sand,
Little Gravel, CL

19.7

2.79

127.7

29ft
5/4/01

0.81
Silty Clay,

Little Sand,
Trace Gravel, CL

21.8

2.75

128.4

33ft
5/4/01

0.32
Sand,

Some Gravel,
Little Silt, SP-SM

NA

2.70

NA

44ft
5/4/01

0.32
Gravelly Sand,

Little Silt,
SW-SM

NA

2.70

NA

46ft
5/4/01

0.86

Silty Clay,
Trace Sand, CL

21.0

2.75

129.0
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TABLE 2.1-5
Geotechnical Analyses

So;7s in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Non-Carbonate Organic Carbon (%)

Grain Size (USCS)

Moisture Content (%)

Specific Gravity

Bulk Density (pounds/ft3)

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

CSB-1209

52ft
5/4/01

0.84

Silty Clay,
Trace Sand, CL

21.9

2.75

127.8

57ft
5/4/01

0.23
Silty Clay,

Some Sand,
Little Gravel, CL

13.9

2.79

139.6

70ft
5/4/01

0.08

Silt and Sand,
ML

17.5

2.79

128.0

CSB-1210

3ft
5/4/01

0.48
Silty Clay,

Little Sand,
Trace Gravel, CL

18.3

2.79

132.8

28ft
5/4/01

0.83
Silty Clay,

Some Sand,
Trace Gravel, CL

16.5

2.79

136.4

31ft
5/4/01

0.24
Sand,

Some Gravel,
Some Silt, SM

NA

2.70

NA

45ft
5/4/01

0.31
Sand,

Some Gravel,
Little Silt, SP-SM

NA

2.70

NA
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TABLE 2.1-5
Geotechnical Analyses

Soils in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Non-Carbonate Organic Carbon (%)

Grain Size (USCS)

Moisture Content (%)

Specific Gravity

Bulk Density (pounds/ft3)

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

CSB-1210

46ft
5/5/01

0.85
Silty Clay,

Trace Sand,
Trace Gravel, CL

20.7

2.75

129.2

54ft
5/5/01

0.91

Silty Clay,
Trace Sand, CL

20.5

2.75

129.5

57ft
5/5/01

0.45
Silty Clay,

Some Sand,
Little Gravel, CL

12.0

2.79

143.0

69ft
5/5/01

0.09

Sand, Some Silt,
SC

NA

2.70

NA

MW-1108S

4ft
5/3/01

0.57
Silty Clay,

Little Sand,
Trace Gravel, CL

22.7

2.75

126.9

32ft
5/3/01

0.82
Silty Clay,

Some Sand,
Trace Gravel, CL

17.0

2.79

134.8

35ft
5/3/01

0.10
Sand,

Little Gravel,
Some Silt, SM

NA

2.70

NA
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TABLE 2.1-5
Geotechnical Analyses

Soils in the Immediate Vicinity of the TCE Fill Pipe

The Lockformer Company /Lisle, Illinois

COMPOUNDS

Non-Carbonate Organic Carbon (%)

Grain Size (USCS)

Moisture Content (%)

Specific Gravity

Bulk Density (pounds/ft3)

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

MW-1108S

45ft
5/3/01

0.33
Sandy Gravel,

Little Silt,
GP-GM

NA

2.70

NA

49ft
5/3/01

0.74

Silty Clay,
Trace Sand, CL

19.3

2.75

131.2

55ft
5/3/01

0.93

Silty Clay,
Trace Sand, CL

18.9

2.75

130.2

75ft
5/3/01

0.13

Sand,
Trace Silt, SP

NA

2.70

NA

60ft
5/3/01

0.23
Silty Clay,

Some Sand,
Some Gravel, CL

12.5

2.78

142.2

15-65263ta071 \ 4/3/2002 \ WSEUMF Page 10 of 10 CLAYTON GROUP SERVICES, INC.



TABLE 2.1-6
Sample Results from Monitoring Wells

Completed in the Glacial Sediments During the Lockformer Groundwater Investigation

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Cnlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
Cis-1 , 2-Dichloroethene
Trans-1 , 2-Dichloroethene
1,2-Dichloropropane
Cis-1 ,3-Dichloropropane
Trans-1 ,3-Dichloropropane
Ethylbenzene
2-Hexanone
4-Methyl-2-Pentanone
Vlethylene Chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)

* TACO Tier 1
Groundwater

Remediation Objectives

Class I

0.7
0.005

0.0002
0.001

0.0098
NE
0.7

0.005
0.1

0.14
NE

0.0002
NE
0.7

0.005
0.007

0.07
0.1

0.005
0.001
0.001

0.7
NE
NE

0.005
0.1

NE
0.005

1.0
0.2

0.005
0.005

7.0
0.002

10.0

Class II

0.7
0.025

0.0002
0.001
0.049

NE
3.5

0.025
0.5

0.14
NE

0.001
NE
3.5

0.025
0.035

0.2
0.5

0.025
0.005
0.005

1.0
NE
NE

0.05
0.5

NE
0.025

2.5
1.0

0.05
0.025

7.0
0.01
10.0

SAMPLE LOCATION AND COLLECTION DATE

MW-1 01

6/21/01
<0.010
0.005
<0.005
<0.005
O.010
<0.010
O.OOS
0.005
0.005
0.005
O.010
0.005
O.010
0.4950
0.0222
0.0287
20.900
0.3710
0.005
O.OOS
0.005
0.005
O.010
O.010
0.0132
0.005
O.005
O.OOS
O.OOS

2.470
,0.0263
, 38.800

O.010
0.0414
0.005

MW-1 20

6/21/01
O.010
0.005
0.005
0.005
O.010
O.010
0.005
0.005
0.005
O.OOS
O.010
0.005
0.010
0.0253
O.OOS
O.OOS
0.0421
O.OOS
O005
O.OOS
0.005
0.005
O.010
O.010
O.005
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.OOS
0.005
O.010
0.010
0.005

MW-1 23

6/20/01
O.010
0:005
O.005
O.OOS
O.010
O.010
O.OOS
0.005
0.005
0.005
O.010
O.OOS
0.010
O.OOS
0.005
O.OOS
O.OOS
0.005
O.OOS
O.005
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.005
0.005
O.005
0.005
0.005
0.0063
O.010
O.010

0.005

MW-1 26

6/15/01
O.010
O.OOS
O.OOS
O.005
O.010
O.010
O.OOS
0.005
O.OOS
O.OOS
O.010
0.005
0.010
o.ooŝ
0.005
O.OOS
0.005
0.005
0.005
O.005
O.OOS
O.005
O.010
O.010
O.005
0.005
O.OOS
O.OOS
O.005
O.005
O.OOS
O.005
O.010
O.010

O.OOS

MW-401

6/15/01
O.010
0.005
O.OOS
O.OOS
0.010
0.010
O.OOS
0.005
O.OOS
O.OOS
O.010
O.005
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.005
0.005
0.005
O.005
O.010
O.010
O.OOS
O.005
0.005
0.005
0.005
O.OOS
0.005
O.005
O.010
0.010
0.005

MW-402

6/19/01
O.010
O.005
0.005
O.005
O.010
O.010
0.005
0.005
O.005
O.005
O.010
O.OOS
0.010
0.005
0.005
0.005

t 0.4000
0.0233
O.OOS
O.OOS
O.OOS
0.005
O.010
O.010
O.005
0005
O.005
O.OOS
O.005
0.005
O.005
0.0097
O.010
O.010

0.005

MW-500D

6/21/01
O.010
0.005
O.OOS
O.OOS
0.010
O.010
0.005
O.OOS
0.005
O.OOS
O.010
O.OOS
O.010
0.0062
0.005
O.005
3.400

0.0734
0.005
0.005
0.005
0.005
O.010
O.010
O.OOS
O.OOS
0.005
O.005
O.005
0.005
0.005

: 1.690
O.010
0.010

0.005

MW-501D

6/19/01
O.010
O.005
0.005
O.OOS
O.010
O.010
O.OOS
0.005
O.OOS
O.005
O.010
O.OOS
0.010
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
0.005
O.OOS
O.005
O.005
O.005
O.005
O.005
O.010
O.010

O.OOS

MW-502S

6/14/01
O.010
O.005
<0.005
O.OOS
O.010
O.010
O.005
O.OOS
O.OOS
O.OOS
O.010
O.OOS
0.010
O.OOS
O.005
O.OOS
O.OOS
O.005
0.005
O.005
O.005
O.OOS
O.010
0.010
O.OOS
O.OOS
O.005
0.005
O.005
0.005
O.OOS
O.OOS
O.010
O.010

O.005

MW-504D

6/13/01
0.010
O.OOS
O.OOS
O.OOS
0.010
O.010
O.OOS
0.005
O.OOS
0.005
O.010
O.005
O.010
0.005
O.OOS
O.OOS
0.005
O.005
O.OOS
O.OOS
O.005
0.005
O.010
O.010
O.OOS
O.OOS
0.005
O.005
O.005
O.OOS
O.005
O.005
O.010
O.010
O.OOS

MW-508D

6/12/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
0.005
O.OOS
O.OOS
O.010
O.005
0.010
0.005
0.005
O.OOS
0.005
0.005
O.OOS
0.005
O.OOS
O.OOS
O.010
O.010
0.005
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.010
0.010

0.005

MW-513D

6/12/01
O.010
0.005
O.005
O.OOS
O.010
0.010
0.005
O.OOS
0.005
0.005
O.010
0.005
O.010
O.OOS
O.OOS
O.OOS
O.OOS
0.005
0.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
0.005
0.005
O.005
0.005
0.005
O.010
O.010
O.OOS

NOTES: All results reported in milligrams per liter (mg/L) or parts per million (ppm).
NE = Not Established
' = 35 IAC 742. Appendix B, Table E

= Detected
= Exceeds Groundwater Remediation Objective
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TABLE 2.1-6
Sample Results from Monitoring Wells

Completed in the Glacial Sediments During the Lockformer Groundwater Investigation

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
Cis-1 , 2-Dichloroethene
Trans-1 , 2-Dichloroethene
1 ,2-Dichloropropane
Cis-1 ,3-Dichloropropane
Trans-1 ,3-Dichloropropane
Ethyl benzene
2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride
Styrene
1,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)

* TACO Tier 1
Groundwater

Remediation Objectives

Class I

0.7
0.005

0.0002
0.001

0.0098
NE
0.7

0.005
0.1

0.14
NE

0.0002
NE
0.7

0.005
0.007

0.07
0.1

0.005
0.001
0.001

0.7
NE
NE

0.005
0.1
NE

0.005
1.0
0.2

0.005
0.005

7.0
0.002

10.0

Class II

0.7
0.025

0.0002
0.001
0.049

NE
3.5

0.025
0.5

0.14
NE

0.001
NE
3.5

0.025
0.035

0.2
0.5

0.025
0.005
0.005

1.0
NE
NE

0.05
0.5
NE

0.025
2.5
1.0

0.05
0.025

7.0
0.01
10.0

SAMPLE LOCATION AND COLLECTION DATE

MW-514D

6/14/01
O.010
O.OOS
O.005
O.005
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.OOS
O.010
0.005
O.OOS
O.OOS
0.005
O.OOS
O.005
O.OOS
O.005
0.005
O.010

O.010
O.005
O.OOS
O.OOS
0.005
O.OOS
0.005
O.OOS
O.OOS
O.010
0.010
O.OOS

MW-515D

6/14/01
O.010
O.OOS
O.005
O.OOS
0.010
O.010
0.005
O.OOS
O.OOS
O.OOS
O.010
O.OOS
O.010
0.005
O.OOS
O.OOS
0.4560
0.0144
0.005
0.005
O.005
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
O.005
O.OOS
0.005
O.OOS
O.OOS
O.010
O.010

0.005

MW-515D
Duplicate 2

6/14/01
O.010
0.005
O.OOS
O.005
O.010
O.010

0.005
O.OOS
O.OOS
0.005
O.010
O.OOjJj
0.010
0.005
O.OOS
O.OOS
0.4290
0.0143
O.OOS
O.005
O.005
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.005
O.OOS
O.005
O.010
O.010

O.OOS

MW-516D

6/20/01
O.010
O.OOS
O.OOS
0.005
O.010
O.010
O.OOS
O.OOS
O.OOS
0.005
O.010
0.005
O.010
O.OOS
O.005
O.OOS
0.2310
0.0058
O.OOS
0.005
O.OOS
O.OOS
O.010
O.010
O.OOS
0.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
0.2390
O.010
O.010

O.OOS

MW-516D
Duplicate 3

6/20/01
O.010
0.005
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.005
O.005
O.010
0.005
O.010
O.OOS
O.OOS
O.OOS
0.2330
0.0061
O.OOS
0.005
O.005
O.005
O.010

O.010
O.OOS
0.005
O.OOS
O.OOS
O.005
O.OOS
O.005

j 0.2480
O.010
O.010
O.005

MW-517D

6/19/01
O.010
O.OOS
O.OOS
O.005
O.010
O.010
O.OOS
O.OOS
O.005
O.OOS
O.010
0.005
0.010
O.005
O.005
0.005
0.3460
0.0117
O.OOS
O.OOS
O.OOS
O.OOS
0.010
O.010
O.OOS

• O.005
O.OOS
O.OOS
0.005
O.005
0.005
0,0223
0.010
0.010

O.OOS

MW-521

6/18/01
O.010
O.OOS
O.005
0.005
O.010
O.010
O.OOS
0.005
O.005
O.OOS
O.010
O.OOS
O.010
O.OOS
O.OOS
0.005
O.005
O.005
O.005
O.OOS
0.005
O.OOS
O.010
O.010
O.005
O.OOS
O.005
O.005
O.OOS
O.005
O.OOS
0.0094
O.010
O.010
O.OOS

MW-522

6/18/01
O.010
0.005
O.005
O.005
O.010
0.010
O.005
O.005
O.OOS
O.OOS
O.010
O.OOS
O.010
0.005
O.OOS
O.OOS
0.0570
0.005
0.005
O.OOS
O.OOS
O.OOS
O.010
O.01Q
O.005
O.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS

::J 037W

O.010
O.010
O.005

MW-11 DOS

6/11/01
O.010
O.OOS
0.005
O.005
0.010
0.010
O.OOS
0.005
O.OOS
O.OOS
O.010
O.OOS
O.010
0.005
0.005
O.OOS
O.OOS
0.005
O.005
0.005
O.005
O.OOS
O.010
O.010
O.OOS
O.005
0.005
O.005
O.OOS
O.OOS
O.005
0.005
O.010
O.010
O.005

MW-11 01 S

6/11/01
O.010
O.OOS
O.OOS
O.OOS
0.010
O.010
O.OOS
O.OOS
O.OOS
0.005
O.010
O.OOS
O.010
0.005
O.005
0.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010

O.005
0.005
0.005
O.005
O.OOS
0.005
O.OOS
O.OOS
0.010
0.010
O.OOS

MW-1102S

6/6/01
O.010
O.OOS
O.OOS
O.OOS
0.010
0.010
O.OOS
O.OOS
0.005
O.005
O.010
0.005
O.010
0.005
0.005
O.OOS
0.005
O.005
O.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
0.005
0.005
0.005
0.005
O.OOS
O.005
0.0149
O.010
O.010
O.005

MW-1102S
Duplicate 1

6/6/01
O.010
O.005
0.005
O.005
O.010
O.010
0.005
O.OOS
0.005
O.OOS
O.010
0.005
O.010
O.OOS
O.OOS
O.OOS
O.005
0.005
O.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.005
O.OOS
O.OOS
O.005
0.005
0.005
0.0152
O.010
O.010
O.005

NOTES: All results reported in milligrams per liter (mg/L) or parts per million (ppm).
NE = Not Established
• = 35 IAC 742. Appendix B, Table E

= Detected
= Exceeds Groundwater Remediation Objective
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TABLE 2.1-6
Sample Results from Monitoring Wells

Completed in the Glacial Sediments During the Lockformer Groundwater Investigation

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-B uta none
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
Cis-1 , 2-Dichloroethene
Trans-1 ,2-Dichloroethene
1 ,2-Dichloropropane
Cis-1 ,3-Dichloropropane
Trans-1 ,3-Dichloropropane
Ethylbenzene
2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)

* TACO Tier 1
Groundwater

Remediation Objectives

Class I

0.7
0.005

0.0002
0.001

0.0098
NE
0.7

0.005
0.1

0.14

NE
0.0002

NE
0.7

0.005
0.007

0.07

0.1
0.005
0.001
0.001

0.7
NE
NE

0.005
0.1
NE

0.005
1.0
0.2

0.005
0.005

7.0
0.002

10.0

Class II

0.7
0.025

0.0002
0.001
0.049

NE
3.5

0.025
0.5

0.14

NE
0.001

NE
35

0.025
0.035

0.2
0.5

0.025
0.005
0.005

1.0
NE
NE

0.05

0.5
NE

0.025
2.5
1.0

0.05

0.025
7.0

0.01

10.0

SAMPLE LOCATION AND COLLECTION DATE

MW-1103S

6/6/01
O.010
0.005
0.005
0.005
O.010
O.010
O.OOS
0.005
0.005
0.005
O.010
0.005
O.010
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.010
O.010
O.005
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.010
O.010
O.OOS

MW-1103M

6/5/01
O.010
O.OOS
O.OOS
O.005
0.010
0.010
0.005
O.OOS
0.005
O.005
O.01Q
O.005
O.010
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.005
O.005
O.005
O.OOS
O.010
0.010
0.005
O.OOS
0.005
O.OOS
0.005
0.005
O.OOS
O.OOS
O.010
O.010
0.005

MW-1104S

6/6/01
O.010
O.OOS
O.005
O.005
O.010
O.010
O.OOS
O.OOS
O.OOS
0.005
O.010
O.OOS
O.010
O.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.010
O.010
0.005
O.OOS
O.005
0.005
O.OOS
0.005
O.OOS
O.OOS
O.010
O.010
0.005

MW-11 083

6/12/01
O.010
O.OOS
O.005
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
0.005
O.010
0.005
O.010
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.005
0005
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.010
O.010
0.005

MW-1 109

6/19/01
O.010
O.005
O.OOS
O.OOS
O.010
O.010
O.OOS
O.005
O.OOS
O.OOS
0.010
0.005
0.010
O.OOS
0.005
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.005

4 0.0092
O.010
O.010
O.OOS

MW-1 11 OS

9/25/01
O.010
0.005
O.OOS
O.OOS
0.010
0.010
0.005
O.005
0.005
O.OOS
O.010
O.OOS
O.010
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.005
O.005
O.OOS
O.005
O.OOS
O.005
O.005
O.010
O.010
0.005

Mw-1 11 is

9/25/01
O.010
O.005
O.OOS
O.OOS
O.010
O.010
O.OOS
0.005
O.005
O.OOS
0.010
O.005
O.010
O.OOS
O.005
O.OOS
0.005
O.005
O.005
O.OOS
O.OOS
0.005
O.010
O.010
O.OOS
O.OOS
0.005
O.OOS
0.005
0.005
O.OOS
O.OOS
O.010
O.010
0.005

MW-1112S

9/25/01
O.010
O.005
O.005
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.Q10
O.OOS
O.010
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.005
0.005
O.005
O.OOS
0.005
O.005
O.010
O.010
0.005

MW-1113S

9/26/01
O.010
O.005
0.005
O.OOS
O.010
0.010
0.005
O.OOS
O.005
0.005
O.010
O.005
O.010
0.005
O.005
O.OOS
O.OOS
O.OOS
O.005
0.005
O.OOS
0.005
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS

i:. - v 0,379
O.010
O.010
0.005

MW-1113M

9/26/01
O.010
0.005
O.005
O.OOS
O.010
O.010
0.005
O.OOS
0.005
0.005
O.010
O.005
O.010
O.OOS
O.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.010
O.010
0.005
O.OOS
O.OOS
O.OOS
O.005
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS

MW-1113M
Duplicate 4

9/26/01
O.010
O.OOS
0.005
O.OOS
O.010
0.010
0.005
O.OOS
O.005
O.005
O.010
0.005
O.010
O.005
O.005
O.OOS
O.005
O.005
0.005
O.OOS
0.005
0.005
O.010
O.010
0.005
0.005
O.OOS
0.005
0.005
O.OOS
O.005
0.005
0.010
0.010
O.OOS

MW-1114S

9/26/01
O.010
O.005
O.OOS
O.OOS
O.010
O.010
O.OOS
O.005
0.005
O.OOS
O.010
O.005
0.010
0.005
O.005
O.OOS
O.005
O.OOS
0.005
O.OOS
O.005
O.005
O.010
O.010
0.005
O.OOS
O.OOS
O.OOS
0.0084
O.005
0.005
O.OOS
O.010
O.010
0.005

NOTES: All results reported in milligrams per liter (mg/L) or parts per million (ppm).
NE = Not Established
' = 35 IAC 742. Appendix B, Table E

= Detected
= Exceeds Groundwater Remediation Objective
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TABLE 2.1-6
Sample Results from Monitoring Wells

Completed in the Glacial Sediments During the Lockformer Groundwater Investigation

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethene
Cis-1 ,2-Dichloroethene
Trans-1 ,2-Dichloroethene
1 ,2-Dichloropropane
Cis-1 ,3-Dichloropropane
Trans-1 ,3-Dichloropropane
Ethylbenzene
2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)

* TACO Tier 1
Groundwater

Remediation Objectives

Class I

0.7
0.005

0.0002
0.001

0.0098
NE
0.7

0.005
0.1

0.14

NE
0.0002

NE
0.7

0.005
0.007

0.07

0.1
0.005
0.001
0.001

0.7
NE
NE

0.005
0.1
NE

0.005
1.0
0.2

0.005
0.005

7.0
0.002

10.0

Class II

0.7
0.025

0.0002
0.001
0.049

NE
3.5

0.025
0.5

0.14

NE
0.001

NE
3.5

0.025
0.035

0.2
0.5

0.025
0.005
0.005

1.0
NE
NE

0.05

0.5
NE

0.025
2.5
1.0

0.05

0.025
7.0

0.01

10.0

SAMPLE LOCATION AND COLLECTION DATE

MW-1 115

11/27/01
O.010
O.OOS
O.005
O.005
O.010
O.010
O.OOS
O.005
O.005
O.OOS
O.010
O.005
O.010
0.005
O.005
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS

, 0.0913
O.010
O.002
0.005

MW-1 116

11/27/01
O.010
0.005
O.OOS
O.OOS
O.010
O.010
O.OOS
O.005
0.005
0.005
O.010
O.OOS
o.oio
O.OOS
O.OOS
O.005
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.010
O.010
O.005
0.005
0.005
O.005
O.OOS
O.OOS
O.OOS

; 0.0217
0.010
0.002

0.005

MW-1600S

11/26/01
O.010
O.OOS
O.005
O.OOS
0.010
O.010
O.OOS
O.OOS
O.OOS
0.005
O.010
O.OOS
0.010
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
0.005
O.OOS
0.005
O.005
O.005
O.OOS
0.005
O.010
O.002
0.005

MW-1601S

11/27/01
O.010
O.005
0.005
O.005
0.010
0.010
O.OOSj
O.005
O.005
O.OOS
O.010
O.OOS
0.010
0.005
O.005
O.OOS
O.005
O.005
0.005
O.005
O.OOS
O.005
O.010
O.010
O.OOS
O.OOS
O.OOS

i - 0.0061
O.OOS
0.005
O.005
0.005
0.010
O.002
O.OOS

MW-1602S

11/26/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
0.005
O.010
O.005
O.010
O.OOS
O.OOS
0.005
0.005
O.OOS
O.OOS
O.005
0.005
O.005
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.OOS
0.005
O.010
O.002
O.005

MW-1602S
Duplicate 6
11/26/01

O.010
O.OOS
0.005
0.005
O.010
O.010
O.005
O.005
O.005
O.OOS
O.010
O.OOS
0.010
O.OOS
O.OOS
0.005
O.OOS
O.005
O.005
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.010
0.002
O.OOS

NOTES'. All results reported in milligrams per liter (mg/L) or parts per million (ppm).
NE = Not Established
• = 35 IAC 742. Appendix B, Table E

= Detected
= Exceeds Groundwater Remediation Objective
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TABLE 2.1-7
Sample Results

Single Packer Tests Performed During Drilling of the Bedrock Monitoring Wells

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene

Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene

Chlorodibromomethane
Chloroethane
Chloroform

Chloromethane
1,1-Dichloroethane

1 ,2-Dichloroethane
1,1-Dichloroethene
Cis-1 ,2-Dichloroethene
Trans-1 ,2-Dichloroethene

1 ,2-Dichloropropane
Cis-1 ,3-Dichloropropane
Trans-1 ,3-Dichloropropane

Ethylbenzene

2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride

Styrene
1 ,1 ,2,2-Tetrachloroethane

Tetrachloroethene

Toluene
1,1,1 -Trichloroethane

1,1,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride

Xylenes (Total)

* TACO Tier 1

Groundwater

Remediation

Objectives

Class I

0.7
0.005

0.0002
0.001

0.0098
NE
0.7

0.005
0.1

0.14
NE

0.0002
NE

. 0.7
0.005
0.007

0.07
0.1

0.005
0.001
0.001

0.7
NE
NE

0.005
0.1
NE

0.005

1.0
0.2

0.005

0.005
7.0

0.002
10.0

Class II

0.7
0.025

0.0002
0.001
0.049

NE
3.5

0.025
0.5

0.14
NE

0.001
NE
3.5

0.025
0.035

02
0.5

0.025
0.005
0.005

1.0
NE
NE

0.05
0.5
NE

0.025
2.5
1.0

0.05
0.025

7.0
0.01
10.0

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

MW-1100D

PT-1

66.0-71.0 FT

3/31/01

O.010
O.0050
O.0050

O.0050
O.010
<0.010

<0.0050

O.0050
0.0050
O.0050
O.010

O.0050
O.010

O.0050
O.0050
O.0050

O.0050
0.0050

O.0050
O.0050
0.0050
O.0050
O.010
<0.010

O.0050
O.0050

0.0050
O.0050
0.0050

0.0050
O.0050

0.0011

O.010
O.010

0.0050

PT-2

67.0-74.0 FT

3/31/01

O.010
O.0050
0.0050
O.0050
0.010
<0.010

<0.0050

O.0050
0.0050
O.0050
O.010

O.0050

O.010
O.0050

0.0050
O.0050
O.0050
O.0050

O.0050
O.0050
O.0050

O.0050
0.010
O.010

O.0050

0.0050
O.0050

O.0050
0.0050
O.0050

O.0050
0.0010
O.010
0.010

O.0050

MW-1101D

PT-1

74.3-81.3 FT

4/17/01

O.010
0.0050
O.0050

0.0050
O.010
O.010

O.0050

0.0050
O.0050
0.0050
O.010

O.0050
O.010

0.0050

O.0050
O.0050
0.0050
O.0050

O.0050
O.0050
O.0050
0.0050

O.010
O.010

O.0050

O.0050
O.0050
0.0050

O.0050
O.0050
0.0050
O.0050
O.010
O.010

O.0050

PT-2

84.4-91. 4 FT

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

PT-3

89.4-96.4 FT

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

MW-1102D

PT-1

80.0-87.0 FT

4/2/01

O.010
0.0050
O.0050

O.0050
O.010
O.010

<0.0050
O.0050
O.0050
0.0050
O.010

O.0050
O.010

0.0050

O.0050
O.0050
0.0050
O.0050

O.0050
O.0050
O.0050
O.0050

O.010
O.010

O.0050

O.0050
O.0050
0.0050

O.0050
O.0050
0.0050
O.0050
O.010
O.010

O.0050

PT-2

90.0-97.0 FT

4/2/01

O.010
0.0050
O.0050

O0050
O.010
<0.010

<0.0050
O.0050
O.0050
0.0050

<0.010
<0.0050
O.010

O.0050
O.0050
O.0050

0.0050
O.0050

O.0050
O.0050
<0.0050
0.0050

O.010
O.010

O.0050
O.0050

<0.0050
0.0050

O.0050
O.0050
0.0050
O.0050
O.010
O.010

O.0050

PT-3

100.0-107.0 FT

4/2/01

O.010
O.0050
0.0050
O.0050
0.010
O.010

<0.0050
O.0050
0.0050
O.0050
O.010

O.0050

O.010
O.0050

0.0050
O.0050

O.0050
0.0050

O.0050
O.0050
0.0050
O.0050

O.010
O.010

O.0050
0.0050
O.0050

O.0050
0.0050

O.0050
O.0050
0.0050
O.010
O.010

0.0050

PT-4

109.0-1 16.0 FT

4/2/01

O.010
0.0050

O.0050
O.0050
0.010
O.010

<0.0050

O.0050
O.0050
O.0050
O.010

O.0050

O.010
0.0050

0.0050
O.0050
0.0050

O.0050

O.0050
O.0050
<0.0050
O.0050

0.010
O.010

O.0050
0.0050
O.0050

O.0050

0.0050
O.0050
O.0050
0.0050
O.010
O.010

0.0050

DUP-1/PT-4

109.0-1 16.0 FT

4/2/01

O.010
0.0050
O.0050

O.0050
O.010
O.010

<0.0050

<0.0050
O.0050
0.0050
O.010

0.0050
O.010

0.0050

O.0050
O.0050
0.0050

O.0050
O.0050
O.0050

O.0050
O.0050
0.010
O.010

O.0050
O.0050
<0.0050

O.0050
0.0050

O.0050
O.0050
0.0050
O.010
O.010

0.0050

MW-1102D

PT-5

120.0-127.0 FT

4/3/01

O.010
0.0050
O.0050

O.0050
0.010
O.010

<0.0050
O.0050

O.0050
O.0050
0.010

O.0050
0.010

O.0050
O.0050
O.0050

O.0050
0.0050

O.0050
O.0050
<0.0050
O.0050

O.010
O.010

O.0050
O.0050
O.0050

O.0050
O.0050
O.0050

0.0050
O.0050
O.010
O.010

O.0050

NOTES: All results reported in milligrams per liter (mg/L) or parts per million (ppm).
NE = Not Established

NS = Not Sampled due to dry conditions.
' - 35 IAC 742.Appendix B, Table E.

= Detected
= Exceeds Groundwater Remediation Objective
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TABLE 2.1-7
Sample Results

Single Packer Tests Performed During Drilling of the Bedrock Monitoring Wells

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethene
Cis-1 ,2-Dichloroethene
Trans-1 ,2-Dichloroethene
1 ,2-Dichloropropane
Cis-1 ,3-Dichloropropane
Trans-1 ,3-Dichloropropane
Ethylbenzene
2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)

* TACO Tierl
Groundwater
Remediation
Objectives

Class I

0.7
0.005

0.0002
0.001

0.0098
NE
0.7

0.005
0.1

0.14

NE
0.0002

NE
0.7

0.005
0.007

0.07

0.1
0.005
0.001
0.001

0.7
NE
NE

0.005
0.1
NE

0.005
1.0
0.2

0.005
0.005

7.0
0.002

10.0

Class II

0.7
0.025

0.0002
0.001
0.049

NE
3.5

0.025
0.5

0.14

NE
0.001

NE
3.5

0.025
0.035

0.2
0.5

0.025
0.005
0.005

1.0
NE
NE

0.05

0.5
NE

0.025
2.5
1.0

0.05
0.025

7.0
0.01

10.0

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

MW-1102D
PT-6

130.0-137.0 FT
4/3/01

O.010
O.0050
O.0050
O.0050
0.010
O.010

O.0050
O.0050
O.0050
O.0050
O.010

O.0050
O.010

O.0050
O.0050
O.0050
O.0050
O.0050
O.0050
O.0050
O.0050
O.0050
O.010
O.010

O.0050
O.0050
O.0050
O.0050
O.0050
O.0050
O.0050
<0.0050
O.010
O.010

O.0050

PT-7

139.0-146.0 FT
4/4/01

O.010
O.0050
O.0050
O.0050
O.010
0.010

O.0050
0.0050
O.0050
0.0050
O.010

O.0050
<0.010

0.0050
O.0050
O.0050
O.0050
O.0050
0.0050
O.OQ50
0.0050
O.0050
O.010
O.010

O.0050
O.0050
O.0050
O.0050
0.0050
O.0050
0.0050
O.0050
O.010
O.010

0.0050

PT-8

150.0-1 57 FT
4/4/01

O.010
<0.0050
O.0050
0.0050
0.010
O.010

O.0050
O.0050
O.0050
O.0050
0.010

O.0050
O.010

O.0050
O.0050
O.0050
O.0050
0.0050
O.0050
O.Q050
O.0050
O.0050
O.010
O.010

O.0050
0.0050
O.0050
0.0050
O.0050
O.0050
O.0050
0.0050
O.010
O.010

O.0050

MW-1103D
PT-1

74.0-8 1.5 FT
4/9/01

0.010
O.0050
O.0050
0.0050
0.010
O.010

O.0050
O.0050
O.0050
O.0050
0.010

O.0050
O.010

O.0050
0.0050
O.0050
O.0050
0.0050
O.0050
O.0050
O.0050
O.0050
0.010
O.010

o.obso
0.0050
O.0050
0.0050
O.0050
0.0050
O.0050
O.0050
O.010
0.010

O.0050

PT-2
84.5-91. 5 FT

4/9/01
0.010

O.0050
O.0050
0.0050
O.010
O.010

O.0050
O.0050
O.0050
O.0050
0.010

O.0050
O.010

O.0050
O.0050
O.0050
0.0050
0.0050
O.0050
O.0050
O.0050
O.0050
0.010
O.010

O.0050
0.0050
O.0050
0.0050
O.0050
0.0050
O.0050
O.0050
O.010
O.010

O.0050

PT-3
94.5-101.5 FT

4/10/01
O.010

O.0050
O.0050
0.0050
O.010
<0.010

O.0050
O.0050
O.0050
O.0050
O.010

O.0050
O.010

O.0050
O.0050
O.0050
0.0050
0.0050
O.0050
O.0050
O.0050
O.0050
O.010
O.010

O.0050
O.0050
O.0050
O.0050
O.0050
0.0050
O.0050
O.0050
O.010
O.010

O.0050

PT-4
104.5-111.5 FT

4/10/01
O.010

O.0050
O.0050
O.0050
0.010
O.010

O.0050
<0.0050
O.0050
O.0050
O.010

O.0050
O.010

0.0050
O.0050
O.0050
O.0050
O.0050
0.0050
0.0050
0.0050
O.0050
O.010
0.010

O.0050
<0.0050
O.0050
O.0050
0.0050
O.0050
O.0050
O.0050
O.010
O.010

0.0050

PT-5
114.5-121.5 FT

4/10/01
0.010

O.0050
O.0050
0.0050
0.010
O.010

O.0050
O.0050
O.0050
O.0050
O.010

<0.0050
O.010

0.0050
O.0050
O.0050
O.0050
O.0050
0.0050
0.0050
0.0050
O.0050
O.010
0.010

0.0050
O.0050
0.0050
O.0050
O.0050
0.0050
O.0050
O.0050
O.010
0.010

O.0050

PT-6
124.5-131.5 FT

4/10/01
0.010

<0.0050
O.0050
0.0050
0.010
O.010

<0.0050
O.0050
O.0050
O.0050
O.010

O.0050
O.010

0.0050
O.0050
O.0050
O.0050
O.0050
0.0050
0.0050
0.0050
O.0050
O.010
O.010

0.0050
O.0050
O.0050
0.0050
O.0050
0.0050
O.0050
0.0050
O.010
O.010

O.0050

MW-1103D
DUP-2/PT-6

124.5-1 31 .5 FT
4/10/01

O.010
O.0050
O.0050
0.0050
O.010
O.010

O.0050
O.0050
O.0050
O.0050
0.010

O.0050
O.010

0.0050
O.0050
O.0050
O.0050
O.0050
0.0050
0.0050
0.0050
O.0050
O.010
O.010

0.0050
O.0050
O.0050
0.0050
O.0050
O.0050
O.0050
0.0050
O.010
O.010

0.0050

PT-7
134.5-141.5 FT

4/10/01
O.010

O.0050
0.0050
O.0050
O.010
O.010

O.0050
O.0050
O.0050
O.0050
0.010

O.0050
O.010

O.0050
O.0050
O.0050
O.0050
O.0050
0.0050
0.0050
0.0050
O.0050
O.010
O.010

0.0050
O.0050
O.0050
0.0050
O.0050
O.0050
O.0050
O.0050
O.010
O.010

0.0050

NOTES: All results reported in milligrams per liter (mg/L) or parts per million (ppm).
NE = Not Established
NS = Not Sampled due to dry conditions.
* = 35 IAC 742.Appendix B, Table E.

= Detected
= Exceeds Groundwater Remediation Objective
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TABLE 2.1-7
Sample Results

Single Packer Tests Performed During Drilling of the Bedrock Monitoring Wells

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane

2-Butanone
Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene

Chlorodibromomethane
Chloroethane
Chloroform

Chloromethane
1.1-Dichloroethane
1,2-Dichloroethane
1.1-Dichloroethene

Cis-1 ,2-Dichloroethene
Trans-1 ,2-Dichloroethene

1 ,2-Dichloropropane

Cis-1 ,3-Dichloropropane
Trans-1, 3-Dichloropropane

zthylbenzene

2-Hexanone

4-Methyl-2-Pentanone

Methylene Chloride
Styrene
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene

Toluene
1 ,1 ,1-Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)

* TACO Tier 1

Groundwater

Remediation

Objectives

Class I

0.7
0.005

0.0002

0.001
0.0098

NE
0.7

0.005
0.1

0.14
NE

0.0002
NE
0.7

0.005
0.007

0.07
0.1

0.005

0.001
0.001

0.7
NE
NE

0.005
0.1
NE

0.005

1.0
0.2

0.005
0.005

7.0
0.002

10.0

Class II

0.7
0.025

0.0002
0.001
0.049

NE
3.5

0.025
0.5

0.14
NE

0.001
NE
3.5

0.025
0.035

0.2
0.5

0.025

0.005

0.005

1.0
NE
NE

0.05
0.5
NE

0.025
2.5
1.0

0.05
0.025

7.0
0.01
10.0

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

MW-1103D

PT-8

144.5-151.5 FT

4/10/01

0.010
O.0050
O.0050

0.0050

0.010
O.010

O.0050
O.0050
O.0050

O.0050
O.010

O.0050
O.010

<0.0050
O.0050
O.0050

O.0050
O.0050
O.0050
O.0050

O.0050

O.0050

O.010
O.010

O.0050
O.0050
O.0050
O.0050
O.0050

0.0050
O.0050
O.0050
O.010
<0.010

O.0050

PT-9

147.0-154.0 FT

4/10/01

O.010
O.0050
O.0050

0.0050

O.010
O.010

O.0050
O.0050

<0.0050
O.0050

O.010
<0.0050
O.010

O.0050
O.0050
<0.0050
O.0050
O.0050
O.0050
0.0050

0.0050
0.0050

O.010
O.010

O.0050
O.0050
0.0050
O.0050
O.0050
O.0050

O.0050
O.0050
O.010
O.010

0.0050

MW-1104D

PT-1

74.5-81. 5 FT

4/12/01

O.010
O.0050
O.0050
O.0050

O.010
O.010

0.0050
O.0050
O.0050
O.0050

O.010
O.0050
0.010

O.0050
<0.0050
0.0050
O.0050
0.0050
O.0050
0.0050

O.0050

0.0050
O.010
O.010

O.0050
O.0050
0.0050
O.0050

O.0050
O.0050
O.0050
O.0050
0.010
O.010

0.0050

PT-2

84.5-91 .5 FT

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

PT-3

92.0-99.5 FT

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

MW-1105D

PT-1

80.0-88.0 FT

3/30/01

O.010
O.0050
O.0050

O.0050

O.010
O.010

O.0050
O.0050
O.0050
O.0050

<0.010
O.0050
O.010

O.0050
O.0050
O.0050
O.0050
O.0050
O.0050

O.0050

0.0050

O.0050
O.010
O.010

O.0050
O.0050
O.0050
O.0050

O.0050
O.0050
O.0050
O.0050
O.010
O.010

O.0050

PT-2

92.0-99.0 FT

3/30/01

0.010
O.0050
0.0050

O.0050
O.010
O.010

O.0050
O.0050

<0.0050
O.0050
O.010

O.0050
<0.010

O.0050
O.0050
O.0050
O0050
O.0050
O.0050
0.0050

0.0050
0.0050

O.010
O.010

O.0050
O.0050
0.0050
O.0050
<0.0050

0.0050
<0.0050
O.0050
O.010
O.010

O.0050

PT-3

97.0-104.0 FT

3/30/01

O.010
O.0050
O.0050

O.0050

O.010
O.010

O.0050
O.0050
O.0050
O.0050
O.010

O.0050
<0.010

O.0050
O.0050
O.0050
O.0050
O.0050

O.0050
O.0050

O.0050

O.0050
O.010
O.010

O.0050

O.0050
O.0050
O.0050

O.0050

O.0050
O.0050
O.0050
O.010
O.010

O.0050

MW-1108D

PT-1

86.0-96.0 FT

9/9/01

O.010
O.0050
O.0050
O.0050

O.010
0.010

O.0050
O.0050
O.0050

O.0050
O.010

O.0050
O.010

O.0050
O.0050
<0.0050
O.0050
O.0050
O.0050

0.0050

O.0050

0.0050
O.010
O.010

0.0050

O.0050
O.0050
0.0050
<0.0050

O.0050
O.0050

0.0050
O.010
O.010

O.0050

MW-1110D

PT-1

56.0-66.0 FT

8/27/01

O.010
O.0050
0.0050
O.0050

O010
O.010

0.0050
O.0050

O.0050
O.0050
O.010

O.0050
O.010

< 0.0050
O.0050
O.0050

O.0050
0.0050

O.0050
O.0050

O.0050

O.0050
0.010
O.010

0.0050

O.0050

O.0050
0.007

O.0050
O.0050
O.0050
O.0050
O.010
O.010

O.0050

MW-1111D

PT-1

56.0-66.0 FT

8/28/01

O.010
O.0050
O.0050

<0.0050

O.010
0.010

O.0050
O.0050
O.0050
O.0050

O.010
O.0050
<0.010

O.0050
O.0050
O.0050
O.0050
0.0050
O.0050

O.0050

O.0050

O.0050
O.010
O.010

O.0050
0,0050
O.0050
O.0050
O.0050

O.0050
O.0050
O.0050
O.010
O.010

O.0050

NOTES: All results reported in milligrams per liter (mg/L) or parts per million (ppm).

NE = Not Established
NS = Not Sampled due to dry conditions.

• = 35 IAC 742.Appendix B, Table E.
= Detected
= Exceeds Groundwater Remediation Objective
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TABLE 2.1-7
Sample Results

Single Packer Tests Performed During Drilling of the Bedrock Monitoring Wells

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethene
Cis-1 ,2-Dichloroethene
Trans-1 ,2-Dichloroethene
1,2-Dichloropropane
Cis-1 ,3-Dichloropropane
Trans-1 ,3-Dichloropropane
Ethylbenzene
2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)

* TACO Tier 1

Groundwater

Remediation

Objectives

Class I

0.7
0.005

0.0002
0.001

0.0098
NE
0.7

0.005
0.1

0.14
NE

0.0002
NE
0.7

0.005
0.007

0.07
0.1

0.005
0.001
0.001

07
NE
NE

0.005
0.1
NE

0.005
1.0
0.2

0.005
0.005

7.0
0.002

10.0

Class II

0.7
0.025

0.0002
0.001
0.049

NE
3.5

0.025
0.5

0.14

NE
0.001

NE
3.5

0.025
0.035

0.2
0.5

0.025
0.005
0.005

1.0
NE
NE

0.05

0.5
NE

0.025
2.5
1.0

0.05
0.025

7.0
0.01
10.0

SAMPLE LOCATION, DEPTH (bgs) AND COLLECTION DATE

MW-1112D

PT-1

55.5-66.0 FT
8/28/01

O.010
O.0050
O.0050
O.0050
O.010
O.010

O.0050
O.0050
O.0050
O.0050
O.010

O.0050
O.010

O.0050
O.0050
O.0050
O.0050
O.0050
O.0050
O.0050
O.0050
O.0050
O.010
0.010

O.0050
O.0050
O.0050
O.0050
O.0050
O.0050
<b.ooso
O.0050
O.010
O.010

O.0050

MW-1 11 3D
PT-1

66.0-76.0 FT
9/9/01

O.010
0.0050
0.0050
O.0050
O.010
O.010

O.0050
O.0050
O.0050
O.0050
O.010

O.0050
O.010

O.0050
<0.0050
O.0050
O.0050
O.0050
0.0050
O.0050
0.0050
0.0050
O.010
O.010

0.0050
O.0050
O.0050
O.0050
O.0050
O.0050
0.0050
O.0050
O.010
O.010

O.0050

MW-1114D

PT-1

77.0-82.0 FT
9/11/01

O.010
0.0050
O.0050
O.0050
O.010
0.010

O.0050
O.0050
O.0050
0.0050
O.010

O.0050
O.010

O.0050
O.0050
O.0050
O.0050
0.0050
O.0050
O.0050
0.0050
O.0050
O.010
O.010

0.0050
O.0050
<0.0050
O.0050
O.0050
O.0050
0.0050
<0.0050
0.010
O.010

0.0050

MW-1600D

PT-1

102.0-112.0 FT
11/13/01

O.010
<0.0050
0.0050
O.0050
O.010
O.010

<0.0050
O.0050
O.0050
0.0050

O.010
O.0050
O.010

O.0050
<0.0050
O.0050
O.0050
O.0050
O.0050
O.0050
0.0050
0.0050
O.010
O.010

O.0050
O.0050
O.0050
O.0050
<0.0050
O.0050
O.0050
O.0050
O.010
O.010

0.0050

MW-1 601 D

PT-1

84.0-92.0 FT
11/11/01

O.010
0.0050
O.0050
O.0050
O.010
0.010

O.0050
<0.0050
O.0050
0.0050
O.010

0.0050
<0.010

O.0050
O.0050
O.0050
O.0050
0.0050
O.0050
O.0050
O.0050
0.0050
0.010
O.010

0.0050
O.0050
<0.0050
O.0050
O.0050
0.0050
O.0050
<0.0050
O.010
O.010

O.0050

MW-1602D

PT-1

67.0-77.0 FT
11(12/01

O.010
O.0050
O.0050
O.0050
O.010
0.010

<0.0050
O.0050
O.0050
0.0050
O.010

0.0050
O.010

O.0050
<0.0050
<0.0050
O.0050
<0.0050
O.0050
O.0050
O.0050
0.0050
O.010
O.010

O.0050
<0.0050
O.0050
O.0050
O.0050
O.0050
O.0050
O.0050
0.010
O.010

<0.0050

NOTES: All results reported in milligrams per liter (mg/L) or parts per million (ppm).
NE = Not Established
NS = Not Sampled due to dry conditions.
• = 35 IAC 742.Appendix B, Table E.

= Detected
= Exceeds Groundwater Remediation Objective

Bold
Bold
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TABLE 2.1-8
Sample Results

Double Packer Tests Performed on the Bedrock Monitoring Wells

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
Cis-1 ,2-Dichloroethene
Trans-1 ,2-Dichloroethene
1 ,2-Dichloropropane
Cis-1 ,3-Dichloropropane
Trans-1, 3-Dichloropropane
Ethyl benzene
2-Hexanone
4-Methyl-2-Pentanone
vlethylene Chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)

* TACO Tier 1
Groundwater

Remediation Objectives

Class I

0.7
0.005

0.0002
0.001

0.0098
NE
0.7

0.005
0.1

0.14

NE
0.0002

NE
0.7

0.005
0.007

0.07
0.1

0.005
0.001
0.001

0.7
NE
NE

0.005
0.1
NE

0.005
1.0
0.2

0.005
0.005

7.0
0.002

10.0

Class II

0.7
0.025

0.0002
0.001
0.049

NE
3.5

0.025
05

0.14
NE

0.001
NE
3.5

0.025
0.035

0.2
0.5

0.025
0.005
0.005

1.0
NE
NE

0.05
0.5
NE

0.025
2.5
1.0

0.05
0.025

7.0
0.01
10.0

SAMPLE LOCATION AND COLLECTION DATE

MW-1102D-
SPT1

6/11/01
O.010
0.005
0.005
O.OOS
O.010
O.010
O.OOS
0.005
O.OOS
0.005
O.010
O.005
0.010
0.005
O.OOS
0.005
O.OOS
O.OOS
O.005
O.005
O.005
O.005
O.010
0.010
0.005
O.005
O.005
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.010
O.010
O.005

MW-1102D-
SPT2

6/12/01
O.010
0.005
0.005
0.005
0.010
0.010
O.005
O.OOS
O.005
O.005
O.010
O.OOS
O.010
O.OOS
O.OOS
O.OOS
0.005
O.OOS
0.005
O.005
O.005
O.005
O.010
O.010
O.005
O.005
O.OOS
0.005
O.OOS
O.005
O.OOS
0.005
O.010
O.010
O.OOS

MW-1102D-
SPT3

6/12/01
O.010
0.005
O.OOS
O.OOS
0.010
O.010
O.OOS
O.OOS
O.OOS
0.005
O.010
0.005
O010
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.005
0.005
O.OOS
O.OOS
O.010
O.010
O.OOS
O.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005

MW-1102D-
SPT4

6/13/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
<0.005J

O.005
O.005
O.010
0.005
O.010
0.005
O.OOS
O.005
O.OOS
O.OOS
O.005
O.OOS
O.005
O.OOS
O.010
O.010
O.005
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS

MW-1102D-
SPT5

6/13/01
O.010
O.OOS
O.OOS
O.005
O.010
O.010
0.005
O.OOS
O.OOS
O.OOS
O.010
O.005
O.010
0.005
0.005
0.005
O.OOS
O.OOS
0.005
O.005
0.005
0.005
0.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS

MW-1102D-
SPT6

6/13/01
0.010
0.005
O.OOS
0.005
0.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.OOS
O.010
0.005
O.005
O.OOS
O.OOS
0.005
0.005
O.OOS
O.OOS
0.005
O.010
O.010
0.005
O.OOS
0.005
O.OOS
O.OOS
0.005
0.005
O.005
O.010
O.010
O.OOS

MW-1102D-
SPT7

6/14/01
0.010
O.OOS
O.OOS
0.005
0.010
O.010
0.005
O.005
0.005
O.OOS
O.010
0.005
O.010
O.OOS
O.OOS
O.OOS
O.OOS
0.005
0.005
0.005
0.005
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
O.005
O.OOS
0.005
0.005
O.OOS
O.010
O.010
O.OOS

MW-1102D-
SPT8

6/14/01
O.010
0.005
O.OOS
0.005
0.010
O.010
O.OOS
O.OOS
O.OOS
O.005
O.010
O.005
O.010
O.OOS
O.005
O.OOS
O.005
0.005
0.005
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005
0.005
O.OOS
O.OOS
O.005
O.005
O.OOS
0.005
O.010
0.010
0.005

MW-1102D-
SPT9

6/14/01
0.282

0.005
O.OOS
0.005
0.010
O.010
O.005
O.005
O.OOS
O.OOS
O.010
0.005
O.010
0.005
O.OOS
0.005
0.005
O.OOS
O.OOS
O.OOS
0.005
O.005
O.010
O.010
O.OOS
O.OOS
O.005
O.OOS
0.005
O.005
O.OOS
O.OOS
O.010
O.010
0.005

MW-1103D-
SPT10

6/15/01
O.010
O.OOS
0.005
O.OOS
O.010
O.010
O.005
O.OOS
O.OOS
O.005
O.010
O.OOS
O.010
O.OOS
O.OOS
O.OOS
0.005
O.OOS
0.005
O.005
O.OOS
O.005
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.005
0.005
O.OOS
O.010
O.010
O.OOS

MW-1103D-
SPT11

6/15/01
O.010
O.005
O.005
O.OOS
0.010
O.010
O.OOS
0.005
O.OOS
O.OOS
O.010
0.005
O.010
O.OOS
0.005
O.OOS
O.005
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
0.005
O.005
0.005
O.OOS
O.OOS
O.010
0.010
O.005

MW-1103D-
SPT12

6/15/01
O.010
O.005
O.005
O.OOS
O.010
0.010
O.OOS
O.005
O.OOS
O.OOS
O.010
0.005
O.010
0.005
0.005
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.010
O.010
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.005
0.005
O.OOS
O.010
O.010
O.OOS

NOTES;. All results reported in milligrams per liter (mg/L) or parts per million (ppm).
NE = Not Established
' - 35 IAC 742. Appendix B, Table E

= Detected
= Exceeds Groundwater Remediation Objective

15-65263ta072 \ 4/11/2002 \ WSEVIMF Page 1 of 5 CLAYTON GROUP SERVICES, INC.



TABLE 2.1-8
Sample Results

Double Packer Tests Performed on the Bedrock Monitoring Wells

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
Cis-1 ,2-Dichloroethene
Trans-1 ,2-Dichloroethene
1,2-Dichloropropane
Cis-1 ,3-Dichloropropane
Trans-1 ,3-Dichloropropane
Ethylbenzene
2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)

* TACO Tier 1
Groundwater

Remediation Objectives

Class I

0.7
0.005

0.0002
0.001

0.0098
NE
0.7

0.005
0.1

0.14

NE
0.0002

NE
0.7

0.005
0.007

0.07

0.1
0.005
0.001
0.001

0.7
NE
NE

0.005
0.1
NE

0.005
1.0
0.2

0.005
0.005

7.0
0.002

10.0

Class II

0.7
0.025

0.0002
0.001
0.049

NE
3.5

0.025
0.5

0.14

NE
0.001

NE
3.5

0.025
0.035

0.2
0.5

0.025
0.005
0.005

1.0
NE
NE

0.05

0.5
NE

0.025
2.5
1.0

0.05

0.025
7.0

0.01

10.0

SAMPLE LOCATION AND COLLECTION DATE

MW-1103D-
SPT13

6/18/01
O.010
0.005
0.005
0.005
O.010
O.010
O.005
O.OOS
O.OOS
O.OOS
O.010
O.OOS
0.010
0.005
O.OOS
O.OOS
O.005
O.OOS
O.OOS
0.005
0.005
0.005
0.010
O.010
O.OOS
O.OOS
O.005
O.OOS
O.OOS
0.005
0.005
O.OOS
O.010
O.010
O.OOS

MW-1103D-
SPT14

6/19/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.005
O.005
O.OOS
0.005
O.010
O.OOS
0.010
O.OOS
0.005
O.005
O.OOS
0.005
O.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS

MW-1103D-
SPT15

6/19/01
O.010
O.OOS
O.OOS
0.005
0.010
0.010
O.OOS
O.OOS
O.OOS
O.OOS
O.010
0.005
O.010
O.OOS
O.005
0.005
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS

MW-1103D-
SPT16

6/19/01
O.010
0.005
O.OOS
O.005
0.010
0.010
O.OOS
O.005
O.OOS
O.OOS
O.010
O.OOS
0.010
0.005
O.OOS
O.005
O.OOS
O.005
0.005
O.OOS
O.005
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.005
O.OOS
O.010
O.010
O.OOS

MW-1103D-
SPT17

6/19/01
O.010
O.005
O.OOS
O.005
O.010
O.010
O.OOS
O.OOS
O.OOS
0.005
O.010
O.OOS
O.010
O.005
O.OOS
0.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005
O.005
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS

MW-1103D-
SPT18

6/19/01
O.010
O.OOS
O.OOS
O.005
O.010
0.010
O.OOS
O.OOS
O.005
O.OOS
O.010
O.005
O.010
O.005
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
0.010
0.005
O.005
O.OOS
0.005
O.005
O.OOS
O.OOS
O.005
O.010
O.010
O.OOS

MW-1100D-
SPT19

6/20/01
0.0125
O.005
O.OOS
0.005
0.010
O.010
0.005
O.OOS
0.005
O.OOS
O.010
O.OOS
0.010
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
0.005
O.005
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.010
O.010
0.005

MW-1101D-
SPT20

6/20/01
O.010
O.005
O.005
O.OOS
0.010
0.010
0.005
O.005
O.OOS
O.OOS
O.010
O.OOS
O.010
O.OOS
O.OOS
0.005
0.005
0.005
O.005
0.005
O.OOS
O.OOS
O.010
O.010
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS

MW-1101D-
SPT21

6/20/01
O.010
O.OOS
0.005
0.005
O.010
0.010
0.005
0.005
0.005
O.OOS
O.010
0.005
O.010
0.005
O.OOS
O.OOS
O.OOS
0.005
0.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
0.005'
0.005
0.005
O.OOS
O.OOS
O.010
O.010
O.OOS

MW-11 01 D-
SPT22

6/20/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.005
0.005
O.005
O.OOS
O.010
O.OOS
O.010
O.OOS
O.005
0.005
<0.005J

O.005
O.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
0.005
0.010
0.010
0.005

MW-1104D-
SPT23

6/21/01
O.010
O.OOS
O.OOS
O.005
0.010
O.010
0.005
O.OOS
O.OOS
O.OOS
O.010
0.005
O.010
O.005
0.005
O.005
O.OOS
O.005
O.OOS
0.005
O.OOS
O.005
O.010
O.010
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.010
O.010
O.OOS

MW-1104D-
SPT24

6/21/01
O.010
O.005
0.005
0.005
0.010
O.010
0.005
0.005
0.005
O.OOS
O.010
O.OOS
O.010
0.005
O.OOS
O.005
O.OOS
O.005
O.OOS
O.005
0.005
0.005
O.010
O.010
O.005
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS

NOTES: All results reported in milligrams per liter (mg/L) or parts per million (ppm).
NE = Not Established
* = 35 IAC 742. Appendix B, Table E

= Detected
= Exceeds Groundwater Remediation Objective
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TABLE 2.1-8
Sample Results

Double Packer Tests Performed on the Bedrock Monitoring Wells

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Teirachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethene
Cis-1 ,2-Dichloroethene
Trans-1 ,2-Dichloroethene
1 ,2-Dichloroprapane
Cis-1 ,3-Dichloropropane
Trans-1 ,3-Dichloropropane
Ethylbenzene
2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)

* TACO Tier 1
Groundwater

Remediation Objectives

Class I

0.7
0.005

0.0002
0.001

0.0098
NE
0.7

0.005
0.1

0.14
NE

0.0002
NE
0.7

0.005
0.007

0.07
0.1

0.005
0.001
0.001

0.7
NE
NE

0.005
0.1
NE

0.005
1.0
0.2

0.005
0.005

7.0
0.002

10.0

Class II

0.7
0.025

0.0002
0.001
0.049

NE
3.5

0.025
0.5

0,14
NE

0.001
NE
3.5

0.025
0.035

0.2
0.5

0.025
0.005
0.005

1.0
NE
NE

0.05

0.5
NE

0.025
2.5
1.0

0.05
0.025

7.0
0.01
10.0

SAMPLE LOCATION AND COLLECTION DATE

MW-1104D-
SPT25

6/21/01
O.010
O.OOS
O.OOS
0.005
O.010
O.010
0.005
O.OOS
O.005
O.005
O.010
O.OOS
O.010
0.005
O.OOS
O.OOS
O.005
O.005
O.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.OOS
0.005
O.005
O.010
O.010
0.005

MW-1105D-
SPT26

6/22/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.005
O.OOS
O.010
O.OOS
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.005
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
0.010
O.OOS

MW-1105D-
SPT27

6/22/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.005
O.OOS
O.OOS
0.005
O.010
O.OOS
O.010
0.005
0.005
O.005
O.OOS
O.005
0.005
O.005
O.005
O.OOS
O.010
O.010
O.OOS
O.005
0.005
O.005
0.005
O.005
0.005
0.005
0.010
O.010
O.OOS

MW-1105D-
SPT28

6/22/01
O.010
O.OOS
O.OOS
0.005
O.010
O.010
O.OOS
0.005
O.005
O.OOS
O.010
O.OOS
O.010
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.OOS
0.005
O.OOS
O.005
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
0.010
0.005

MW-1106D-
SPT29

6/25/01
O.010
O.OOS
0.005
O.OOS
O.010
O.010
0.005
0.005
0.005
O.OOS
O.010
O.OOS
O.010
0.005
O.OOS
O.OOS
0.005
0.005
0.005
O.OOS
0.005
0.005
O.010
O.010
O.OOS
0.005
O.OOS
O.OOS
0.005
0.005
0.005
0.005
O.010
0.010
0.005

MW-1106D-
SPT30

6/25/01
0.010
O005
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
0.005
O.010
O.005
O.010
0.005
O.005
O.OOS
O.OOS
O.005
O.005
O.OOS
O.OOS
0.005
O.010
O.010
0.005
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.010
0.010
0.005

MW-1106D-
SPT31

6/25/01
0.600

0.005
O.005
O.OOS
O.010
0.010
0.005
O.005
0.005
O.OOS
O.010
0.005
0.010
0.005
0.005
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.010
O.010
O.005
O.OOS
O.005
O.005
O.OOS
O.005
O.OOS
0.005
O.010
O.010
O.OOS

MW-1107D-
SPT32

6/26/01
0.010
0.005
O.OOS
O.OOS
O.010
O.010
0.005
O.005
O.OOS
O.OOS
O.010
O.OOS
O.010
O.005
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.005
O.010
O.010
O.005
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS

MW-1107D-
SPT33

6/26/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.005
O.005
0.005
O.010
O.OOS
O.010
O.OOS
0.005
O.005
O.005
O.OOS
O.OOS

L_ O.OOS
0.005
O.OOS
O.010
O.010
O.OOS
O.005
O.005
O.005
O.OOS
O.OOS
O.OOS
O.005
O.010
O.010
0.005

MW-1107D-
SPT34

6/26/01
0.010
O.OOS
O.005
O.OOS
0.010
O.010
0.005
O.005
O.OOS
0.005
O.010
O.005
O.010
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.005
0.005
0.010
O.010
0.005
O.005
O.005
O.005
O.OOS
O.OOS
O.OOS
O.005
O.010
O.010
0.005

MW-1111D-
SPT35

9/26/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.005
O.005
O.010
O.OOS
O.010
0.005
O.OOS
0.005
O.OOS
O.005
O.005
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005
O.005
O.005
O.OOS
0.005
O.005
0,005
O.OOS
O.010
O.010
O.OOS

MW-1111D-
SPT36

9/26/01
O.010
O.005
O.OOS
O.OOS
O.010
O.010
0.005
0.005
0.005
O.OOS
O.010
0.005
O.010
O.005
O.OOS
O.OOS
O.005
O.OOS
0.005
O.005
O.005
O.OOS
O.010
O.010
O.OOS
O.005
O.005
O.OOS
0.005
0.005
O.OOS
O.OOS
O.010
O.010
O.005

NOTES: All results reported in milligrams per liter (mg/L) or parts per million (ppm).
NE = Not Established
* = 35 IAC 742. Appendix B, Table E

= Detected
= Exceeds Groundwater Remediation Objective
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TABLE 2.1-8
Sample Results

Double Packer Tests Performed on the Bedrock Monitoring Wells

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
Cis-1, 2-Dichloroethene
Trans-1 ,2-Dichloroethene
1 ,2-Dichloropropane
Cis-1 ,3-Dichloropropane
Trans-1 ,3-Dichloropropane
Ethylbenzene
2-Hexanone
4-Methyl-2-Pentanone
Vlethylene Chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1 ,1 ,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)

* TACO Tier 1
Groundwater

Remediation Objectives

Class I

0.7
0.005

0.0002
0.001

0.0098
NE
0.7

0.005
0.1

0.14

NE
0.0002

NE
0.7

0.005
0.007

0.07

0.1
0.005
0.001
0.001

0.7
NE
NE

0.005
0.1
NE

0.005
1.0
0.2

0.005
0.005

7.0
0.002

10.0

Class II

0.7
0.025

0.0002
0.001
0.049

NE
3.5

0.025
0.5

0.14

NE
0.001

NE
3.5

0.025
0.035

0.2
0.5

0.025
0.005
0.005

1.0
NE
NE

0.05

0.5
NE

0.025
2.5
1.0

0.05

0.025
7.0

0.01

10.0

SAMPLE LOCATION AND COLLECTION DATE

MW-1113D-
SPT37

9/27/01
O.010
O.OOS
O.OOS
0.005
O.010
O.010
0.005
0.005
O.OOS
O.005
O.010
O.005
O.010
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.005
0.005
O.OOS
O.005
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.OOS
0.005
O.010
O.010
O.005

MW-1113D-
SPT38

9/27/01
O.010
O.OOS
O.OOS
O.OOS
O.010
0.010
O.005
O.OOS
O.005
O.005
O.010
O.OOS
O.010
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.010
O.010
0.005

MW-1113D-
SPT39

9/27/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
0.005
O.010
0.005
O.010
O.005
O.OOS
0.005
0.005
0.005
O.005
O.OOS
O.OOS
O.005
0.010
O.010
O.OOS
O.005
0.005
O.OOS
0.005
O.OOS
0.005
0.005
0.010
O.010
0.005

MW-1 11 OD-
SPT40

9/28/01
O.010
O.005
0.005
O.OOS
O.010
0.010
O.OOS
O.005
O.OOS
O.OOS
O.010
0.005
O.010
0.005
O.005
O.OOS
O.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005

MW-1 11 OD-
SPT41

9/28/01
O.010
O.OOS
O.OOS
O.005
O.010
0.010
0.005
O.OOS
0.005
0.005
O.010
0.005
O.010
O.005
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.005
O.OOS
O.010
O.010
O.OOS
O.OOS
0.005
0.005
O.005
O.OOS
0.005
O.OOS
O.010
0.010
O.OOS

MW-1108D-
SPT42

10/1/01
O.010
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS
O.005
0.005
0.005
O.010
00027
O.010
O.OOS
O.OOS
O.005
0.005
O.OOS
0.005
0.005
0.005
O.OOS
0.010
O.010
0.005
O.OOS
0.005
O.OOS
0.005
0.005
0.005
O.OOS
O.010
O.010
0.005

MW-1108D-
SPT43

10/1/01
O.010
O.OOS
O.005
O.OOS
O.010
O.010
O.005
O.OOS
O.005
O.OOS
O.010
0.0013
O.010
0.005
O.005
O.OOS
O.OOS
O.005
0.005
O.OOS
0.005
O.005
O.010
O.010
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005

MW-1112D-
SPT44

10/2/01
O.010
O.OOS
0.005
O.005
O.010
O.010
0.005
O.OOS
0.005
O.005
O.010
O.005
O.010
O.005
O.005
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005
O.OOS
O.OOS
O.OOS
O.005
O.OOS
0.005
0.005
O.010
O.010
O.OOS

MW-1112D-
SPT45

10/2/01
O.010
O.OOS
O.OOS
O.005
O.010
O.010
0.005
O.OOS
0.005
0.005
0.010
0.005
O.010
O.OOS
0.005
O.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
0.005
O.010
O.010
0.005
O.005
O.OOS
O.OOS
0.005
O.005
0.005
O.005
O.010
O.010
O.005

MW-1114D-
SPT46

10/3/01
O.010
O.005
O.OOS
O.OOS
O.010
O.010
O.OOS
O.005
0.005
O.OOS
0.010
0.005
O.010
0.005
O.OOS
0.005
O.005
O.OOS
O.OOS
O.005
O.005
0.005
O.010
O.010
0.005
O.005
O.OOS
0.005
O.005
O.OOS
O.OOS
0.0013
O.010
O.010
0.005

MW-1114D-
SPT46

(Duplicate #5)
10/3/01

O.010
O.OOS
O.OOS
O.OOS
<0.010
O.010
0.005
O.OOS
O.005
0.005
O.010
0.005
O.010
0.005
O.OOS
O.005
O.005
O.005
O.OOS
0.005
O.005
0.005
O.010
O.010
O.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.010
O.010
O.005

MW-1114D-
SPT47

10/3/01
O.010
O.OOS
0.005
O.OOS
O.010
O.010
0.005
O.005
O.OOS
O.OOS
O.010
O.OOS
O.010
O.OOS
O.OOS
0.005
O.OOS
O.005
O.005
O.OOS
O.005
O.OOS
O.010
O.010
0.005
O.OOS
O.005
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
O.OOS

NOTES: All results reported in milligrams per liter (mg/L) or parts per million (ppm).
NE = Not Established
• = 35 IAC 742. Appendix B, Table E

= Detected
= Exceeds Groundwater Remediation Objective

15-65263ta072 \ 4/11/2002 \ WSEUMF Page 4 of 5 CLAYTON GROUP SERVICES. INC.



TABLE 2.1-8
Sample Results

Double Packer Tests Performed on the Bedrock Monitoring Wells

The Lockformer Company / Lisle, Illinois

COMPOUNDS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1 , 1 -Dichloroethane
1 ,2-Dichloroethane
1 ,1 -Dichloroethene
Cis-1 ,2-Dichloroethene
Trans-1 ,2-Dichloroethene
1 ,2-Dichloropropane
Cis-1 ,3-Dichloropropane
Trans-1 ,3-Dichloropropane
Ethylbenzene
2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)

* TACO Tier 1
Groundwater

Remediation Objectives

Class I

0.7
0.005

0.0002
0.001

0.0098
NE
0.7

0.005
0.1

0.14

NE
0.0002

NE
0.7

0.005
0.007

0.07

0.1
0.005
0.001
0.001

0.7
NE
NE

0.005
0.1
NE

0.005
1.0
0.2

0.005
0.005

7.0
0.002

10.0

Class II

0.7
0.025

0.0002
0.001
0.049

NE
3.5

0.025
0.5

0.14

NE
0.001

NE
3.5

0.025
0.035

0.2
0.5

0.025
0.005
0.005

1.0
NE
NE

0.05

0.5
NE

0.025
2.5
1.0

0.05

0.025
7.0

0.01

10.0

SAMPLE LOCATION AND COLLECTION DATE

MW-1114D-
SPT48

10/3/01
O.010
0.005
O.OOS
O.OOS
O.010
O.010
O.OOS
0.005
O.OOS
O.OOS
O.010
0.005
O.010
0.005
O.005
0.005
O.OOS
O.005
O.005
0.005
O.005
O.OOS
O.010
O.010
O.005
O.005
O.005
O.OOS
O.005
O.OOS
O.OOS
O.005
O.010
O.010
O.OOS

MW-1600D-
SPT49

11/19/01
0.010
O.OOS
0.005
0.005
O.010
O.010
O.OOS
0.005
O.OOS
0.005
O.010
O.OOS
0.010
0.005
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.005
O.OOS
0.010
O.010
O.OOS
O.OOS
O.005
0.005
O.005
O.OOS
0.005
O.OOS
O.010
O.010
0.005

MW-1600D-
SPT50

11/19/01
O.010
O.005
O.OOS
O.OOS
O.010
O.010
O.OOS
O.OOS
O.OOS
O.005
O.010
0.005
O.010
0.005
0.005
0.005
O.OOS
O.005
O.005
0.005
O.005
O.OOS
O.010
O.010
O.005
0.005
O.005
O.OOS
O.OOS
0.005
O.OOS
0.005
0.010
O.010
O.OOS

MW-1600D-
SPT51

11/19/01
0.010
O.OOS
0.005
0.005
O.010
O.010
O.OOS
O.005
0.005
O.OOS
O.010
O.OOS
O.010
0.005
O.OOS
O.OOS
O.OOS
0.005
O.OOS
0.005
O.OOS
0.005
O.010
O.010
0.005
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.005
O.OOS
O.010
O.010
O.OOS

MW-1601D-
SPT100

11/18/01
O.010
0.005
O.OOS
O.OOS
O.010
O.010
0.005
0.005
O.OOS
O.OOS
O.010
0.005
O.010
0.005
0.005
0.005
O.OOS
0.005
O.005
0.005
O.OOS
O.005
O.010
O.010
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.005
O.010
O.010
O.OOS

MW-1601D-
SPT101

11/18/01
O.010
O.OOS
0.005
0.005
O.010
O.010
O.OOS
0.005
O.005
O.005
O.010
O.OOS
O.010
O.OOS
O.OOS
O.OOS
O.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
O.010
O.010
0.005
O.OOS
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.010
O.010
O.OOS

MW-1601D-
SPT102

11/18/01
O.010
O.005
O.OOS
O.005
O.010
O.010
0.005
0.005
O.OOS
O.OOS
0.010
0.005
0.010
O.005
0.005
O.OOS
O.005
0.005
O.005
0.005
O.OOS
O.005
0.010
O.010
O.005
0.005
O.OOS
O.005
O.OOS
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS

MW-1602D-
SPT52

11/28/01
O.010
O.005
0.005
0.005
O.010
O.010
O.OOS
O.005
O.005
O.005
O.010
0.005
O.010
0.005
O.OOS
O.OOS
O.OOS
0.005
O.OOS
O.OOS
0.005
O.OOS
O.010
O.010
O.OOS
0.005
0.005
0.005
O.OOS
O.OOS
0.005
O.005
O.010
O.010
O.005

MW-1602D-
SPT53

11/28/01
0.010
0.005
0.005
O.OOS
0.010
O.010
O.005
O.005
O.OOS
O.OOS
O.010
0.005
O.010
0.005
O.OOS
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.010
O.010
0.005
O.OOS
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.010
O.010
0.005

MW-1602D-
SPT54

11/28/01
O.010
O.OOS
O.OOS
0.005
O.010
O.010
O.005
O.OOS
O.005
O.OOS
O.010
O.OOS
O.010
0.005
O.OOS
O.OOS
O.005
0.005
O.005
0.005
O.005
O.OOS
O.010
O.010
0.005
0.005
O.OOS
O.OOS
O.OOS
O.OOS
O.OOS
0.005
O.010
O.010
O.OOS

NOTES: All results reported in milligrams per liter (mg/L) or parts per million (ppm).
NE = Not Established
• = 35 IAC 742. Appendix B, Table E

= Detected
= Exceeds Groundwater Remediation Objective
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TABLE 2.1-9
Water Level Measurements

Groundwater Monitoring Wels, Staff Gages, and Standby Production Wells

The Lockformer Company / Lisle, Illinois

Monitoring
Well ID

BW-1

BW-2

BW-3

P-1
P-2
P-3
MW-101
MW-104
MW-105
MW-120
MW-123
MW-126(B)
MW-401
MW-402
MW-403
MW-500S
MW-500D
MW-501S
MW-501D
MW-502S
MW-503S
MW-504S
MW-504D
MW-505S
MW-506S
MW-507S
MW-508S
MW-508D
MW-513D
MW-514D
MW-515D
MW-516D
MW-517D
MW-518D
MW-519D
MW-520
MW-521
MW-522

MW-1100D
MW-1 101 S
MW-1101D
MW-1102S

MW-1103S
MW-1103M
MW-1103D
MW-1104S

MW-1105D

MW-1107D
MW-1108S
MW-1108D
MW-1 109

MW-1110O
MW-1111S
MW-1111D
MW-1112S
MW-1112D
MW-1113S
MW-1113M
MW-1113D
MW-1114S
MW-1114D

MW-1 116
MW-1600S

MW-1601S
MW-1601D
MW-1602S
VIW-1602D
MW-1 603
MW-1 604
MW-1605
SG-1

SG-2

SG-3

SG-4

SG-5

SG-6

Katrine Well
=inleyWell
Downer Dr. We
57th St. Well
71st St. Well
63rd St. Well

Top of
Casing

Elevation
(msl)

742.67
689.16
698.58
742.87
689.25
698.68
710.84
710.12
710.90
707.84
712.62
706.30
707.68
700.71

• 709.10
703.29
703.66
706.96
707.34
712.38

* 712.07
710.35
711.51
707.00

* 710.90
711.59
707.43
70750
706.90

"701.19
703.07
700.59
709.66

• 690.65
• 693.83

701.71
709.11
706.29

690.90
690.82
691.27
700.52

696.85
696.82
697.27
698.84

702.89

710.03
708.25

&*&-i£
701.04

aareas
-fatST
"••»
fffiffiE.ssw

-J39K
t̂̂ taBBI

^£&K

.»-,.«* If

-f ^
r

681.80
676.50
677.70

I

Top of
Casing

Elevation
(Updated)

742.67

. „-.;.;-. '^,

v~y"^T\W!

,;. L.̂ -,.i:̂ .

•nr'Ki-l.lsgfr*

707.67
700.74

*s.̂ .r-7 .-.-=-„•

•,*K*.W':^£'

--.w,t.-.:~. -^

• .-:— .<-~~

•---*

•*J-- "~ •-"-

" :- '--.

•v**^ ,,

690.91

691.26
;.,

697.25

702.88

710.05

707.32
701.05

681.94
680.22
680.17
681.32
68075
692.11
692.40
692.11
698.87
699.10

682.50
729.08

703.97
703.82
686.61
687.05
698.74
690.29
689.32

: -v"

-
.

680.6
671

668.88
708.78
749.74
754.96
751.09
784.76
739.55

Depth
toGW

(ft)
Aug-98

11.44
Dry
Dry

32.8

12.35
50.5

50.25
45.15
52.95

Dry

Dry

12.98
Dry
Dry

Dry
Dry
Dry
Dry

„

— —

-tanm.

—>

—

I r=-

ĵr.̂ ^53

apKMi

•s&m
•mmm
amm

3
•mean
mmm
SB
iSjjgSai

gaeagg
smamsa.
mm

J33S8S5B3
^$is$3
&*°gp$X&

^^sttsa»
^- "s^s"

&if
—
^

B-

t

Depth
toGW

(ft)
Fib-99

.-,,.- .;,..

- -. • - —

8.40

Dry
Dry

32.65
10.15
51.30
50.95
43.00
53.15

Dry
47.40

Dry
50.50
11.10

Dry
Dry

55.40
Dry
Dry
Dry

49.20
50.75
43.90
46.50
44.00
53.30

.m,.,™.

~- — — -

~~

Ki*was*f*r

m**vz&g
%&$£!££$&

maa®
=mssm

mum
juiuiktu

SSm

S

S
mmm
•SSXSJOtt
gamut
"SBllB&fiBlSi
3WSWI
t* .*&&<&»
SSS^̂ S
5ss£§8^5

""̂ ^asss*
5*°C®*̂
^ jSl̂ ii

•>*! ^i

=n ft

Depth
toGW

(ft)
Mar-99

7- - .. / -

9.21

Dry
Dry

32.98
10.14
51.39
50.88
44.90
53.36

Dry
47.94

Dry
50.55
10.45

Dry
.Dry

54.12
Dry
Dry
Dry
Dry

50.96
51.14
45.41
47.13
44.65
5389

.•aOtaei

yJV^JICT w

2«Memms
•aigaa
^matjftg
sMH£
mmm
J<Hhliif1Bî
mmm
mom
mmm

Si
••MITT
UPPf
«ffffiB
«•••>
SKSlgM

JtEBBf

•mm***
SWSWH
*S£S, " ĵf
•̂ieSC&fc.

^T^^P ?*r
*? -*r

-c^

™--*.^5
_

Depth
toGW

TO
Dec-99

Dry
Dry
Dry

33.10
12.81
53.38
51.72
46.51
55.63

Dry
47.86
11.43
52.11

8.65

18.68
Dry

57.64
"Dry

Dry
Dry

.Dry
53.60
53.41
47.48
49.55
4698
5599
37.19
40.02

«,^

— . — —

•WtJOftiiHjf

SMK&IK3&
WBIgHi
JBKHBi

Ma&aa.
mmm
JBUJjBili

mSm
S3
mmm
1BBB
"sumsm

Sm
-•USSSZSSi
«WHW
»**tm
MfMBI

i.̂ «®$5i
*s&if&yjgt

"tM ja?S

***&
•3

-* 5,

*- v*^.
»* .-

^

Depth
toGW

(ft)
Nov-00

- . ; c .

•. : ' -

12.20
Do-
Dry

39.34
12.35
52.70
51.95
45.85

Buried
Dry

49.17
10.98
51.92
5.32

Buried

... Dry
56.70

- ~ Dry
Dry
Dry
Dry

52.50
52.23
46.24
48.26
45.84
55.15

Abandoned
Abandoned

47.66
52.96
52.03

—

:-^f**+*.».
HSLw&gJW

meassm*
B̂HP̂ 8B>i!
.raftirnft"
^==5

m̂mmsmiHiiM!
jHBjgj
jBBBHJp̂ ''̂
mourn®.
Taag»'v
MKB8BBB.

•SMBfeat,
5HWSTA

IIMFEU
Otfa 4

•*$&&£* ̂

3tt&S&« •*"
SSSS-* ,
*£»"-

jge i
-ec

f^ft. T
^2&
«»»

^y*

Depth
toGW

(ft)
Oec-00

90.46
36.40
45.68
33.29
2088
45.93
12.91

Dry
Dry

39.54
12.72
52.57
52.07
46.54

Buried
Dry

48.30
17.47
52.15

5.13

Buried
Dry

56.09
Dry

Not located
Dry

Dry
52.71
52.89
47.05
48.54
46.52
55.69

Abandoned
Abandoned

48.04
55.32
52.53

WPjBflE
msmsset
jg&f-ms

*•••

JJUUUI
mmmm
Wna&USk
ffiS^B^BPB
•S»*MBm
ît-sauna

<K *m
. ^A*

-S

.»

iWsfe

**

W

Depth
toGW

(ft)
1/11/01

85.91
36.65
45.92
33.10
21.09
46.15

"11.35
Dry
Dry

39.66
12.32
51.04
52.22
46.92

Buried
Dry

49.12
14.13
52.33

5.72
Buried

Dry
52.87

Dry
Not located

Dry

53.02
51.38
47.43
46.07
41.91
53.13

Abandoned
Abandoned

48.28
53.11
52.78

_____

ififlSBHi,
mtogam

ffl^&famag

mmS
SM
^mm
mwm

!
•esaaae

T8a»»aig
•vaj&mm
«.!*%»*

#Mf56?^
i, Mt&nm

£v B^^
T^*fc

^-^ i-

Depth
toGW

(ft)
3/21/01

88.97
35.10
44.36
32.94
21.20
44.62

9.97
Abandoned
Abandoned

38.52
11.05
51.12
51.85
45.51

Buried
Abandoned

43.81

Abandoned
51.31

5.52
Buried

Dry
55.03

Dry
Not Loca ed

:ry
Dry

52.03
51.36
45.39
43.45
41.92
49.81

Abandoned
Abandoned

46.49
53.25
50.78

~
—

•siŝ sssiaH

^ggjgggsas

ss
M
m'JafSix

immm

I

|

i

i
I

tf^^^^s
rHaagj
S*.*?5an
«. —V-. ̂
,*jr.«4

S

î
a?

10.47
9.51

13.58

Depth
toGW

TO
5/15/01

88.87
34.91
44.18

Abandoned
Abandoned
Abandoned

11.47
Abandoned
Abandoned

39.41
11.52
51.58
51.26
44.77

Buried
Abandoned

47.90
Abandoned

50.87
4.49

Buried
Dry

55.58
Dry

Not Loc. ed
Dry
Dry

51.62
51.17
45.26
47.20
44.72
53.91

Abandoned
Abandoned
Abandoned

53.73
50.48

36.16
34.71
36.54
45.04

41.52
42.10
42.59
43.70

48.02

55.16
53.50

4!

mm
assa

Mm
•&SBK

m
-mm

.mpm,
vmtf

u!£
.56
m

m
m

I
mnst

*m̂&

a «
11.21
10.06
14.36

•̂

Depth
toGW

(ft)
6/27/01

89.40
35.52
44.84

Abandoned
Abandoned
Abandoned

12.27
Abandoned
Abandoned

47.76
12.43
52.22
51.11
45.43

Buried
Abandoned

48.43
Abandoned

50.93
8.29

Buried
Dry

56.06
Dry

Not Located
Dry
Dry

51.88
51.79
45.92
47.83
45.35
54.48

Abandoned
Abandoned
Abandoned

54.20
50.94

36.83
35.43
37.20
45.62

42.06
42.71
43.21
44.18

48.62

55.73
54.09

46.14

m
i!
£

•̂ 3

3

f

Depth
toGW

(ft)
7/12/01

89.91
35.91
45.21

*-•••"- v*' • • ,-tfc

; rT'F,;Tr";p?
* J-;-.af)V,^^a

•<ry.! ;̂ ]'£:•,";.
,-&-';. T^j-.r

.„ -, .. . --.,;.

• -= - , •-.:,• *si.i

-'-"?". "'*":r*

,., .-....-,. _,.

v „ ,„.,,„,

""•' "'̂  ""*•

-K.-aj,ffrt

37.25

37.62

43.61

49.03

56.15
.̂ ê̂ SM?

.̂ ^a
^ESfalMffi'
rmmmrMjjajjg
-̂WTTTlililj

m |̂
aflitoiim

ffilpipi
jfflJiffliai

m
mx
**m

^^-•A^..
«r«K^

11.39
10.18
14.50

«--̂ h,
^ •*»

•BsjfcS; Tin**

—- «-*

-*
^^-

kjetWetJ,
^J@W*I8

JĴ S* -J«J&
Dry

10.23
14.66
16.26
14.20
16.95
60.29
80.66

102.54
109.74
142.90

Depth
toGW

TO
8/10/01

90.01
36.06
45.36

Abandoned
Abandoned
Abandoned

12.33
Abandoned
Abandoned

41.72
12.45
52.77
51.36
45.95

Buried
Abandoned

49.03
Abandoned

51.38
6.59

Buried
Dry

56.63
Dry

Not Located
Dry
Dry

52.46
52.35
46.40
48.37
45.94
55.04

Abandoned
Abandoned
Abandoned

54.80
52.03

37.37
35.87
37.74
46.21

42.62
43.25
43.71
44.76

49.15

56.27
54.67

m. . j,
46.73

IgiSK

'nfpFv!'̂ ^

AiffivrS^'
gBBiSSBB
F-jHMffnSjBpg

.MMMIA

jyMff.i
.IBBtt "
^%-

"*&?&**

11.29
10.09
14.33
16.07
14.04
1648

Depth
toGW

(ft)
9/10/01

89.94
36.02
4529

, ' ,»•:»<

--.,,. ....

, :,-/*.

37.35

37.72

43.70

49.11

56.24
54.65
f •*-

V
_ ,3? J^

_i___zrm

"26.23

2689

; T _ j

•;.. ,. ,.-,

r

11.14
9.99

14.22
15.86
13.86
16.17
58.66
82.54

103.02
11023
143.22
92.78

Depth
toGW

TO
9/20/01

90.03
36.01
45.27

Abandoned
Abandoned
Abandoned

12.17
Abandoned
Abandoned

"41.79
12.06
52.80
51.68
45.81

Buried
Abandoned

49.27
Abandoned

51.76
5.16

Buried
Dry

56.82
Dry

*Jot Located
Dry
Dry

52.76
52.19
46.01
48.29
45.71
55.25

Abandoned
Abandoned
Abandoned

55.00
52.11

37.37
35.20
37.72
46.41

42.78
43.20
43.64
44.91

49.09

56.27
54.67

46.95

29.74
26.21
2619
27.14
28.85
38.59
38.95
3865
44.89
45.12

Î
Si

*.<£
!f*

»t
10.86

9.78

13.97
14.14
12.28
13.90

'

Depth
toGW

(ft)
10/17/01

88.47
34.37
43.63

Abandoned
Abandoned
Abandoned

11.06
Abandoned
Abandoned

41.01
11.07
51.14
51.65
43.45

Buried
Abandoned

47.58
Abandoned

51.28
5.58

Buried
Dry

55.69
Dry

Not Located
Dry
Dry

52.37
50.61
44.28
46.02
43.23
53.30

Abandoned
Abandoned
Abandoned

54.00
51.17

35.76
33.10
36.14
44.15

40.78
41.98
41.60
43.42

47.40

54.57
53.01
51.69
44.76

26.11
24.32
24.42
25.99

36.81
37.33
37.03
43.11
43.36

tsOBB

ft
swat

10.82
9.57

13.99
14.99
12.91
14.62

^5"S^

'if *fe

^^ =£-$*

, vw
"^-^
, ^ -3

Depth
toGW

(ft)
11/30/01

88.89
34.98
4427

12.08

40.95
12715
51.70
51.22
4491

48.09

51.11
3.02

Dry
55.79

Dry

Dry
Dry

51.87
51.37

Destroyed
47.38
44.87
5402

53.81
50.59

36.34
34.91
36.71
45.25

42.23
41.73
42.69
43.86

48.15

55.22
53.59
52.44
45.81

2699
25.33
25.24
26.04
25.84
37.53
3789
3760
43.98
44.19

28.16
77.04

50.81
51.13
32.61
33.37
44.50
36.14
35.25
10.95

9.67
14.06
15.40
13.58
15.72
58.97
79.39

101.55
108.90
141.67
92.43

GW
Elev.

Aug-98
(msl)

71084

707.84
712.62
706.30

0.01

-0.03
709.10

712.38

••

* >
*

^

GW
Elev.

Feb-99
(msl)

702.44

675.19
702.47
655.00
656.73
657.71
655.95

656.26

656.84
70128

656.11

658730
656.15
657.29
656.57
656759
65636

-..'• ...

GW
Elev.

Mar-99
(msl)

70163

674.86
702.48
654.91
656.80
655.81
655.74

655.72

656.79
661 83

657.39

656.54
655.76
655.78
655:94
655.94
65577

S

I»L*

-; * t

—, *

^

*

.-

GW
Elev.

Dec-99
(msl)

674.74
699.81
652.92
655.96
654.20
653.47

655.80
695.53
655.23
703.73
693.39

653.87

653.90
653.49
653.71
653752"
653.61
653.67
653.46
65381

J-L ' y
„ "

<^'!fi f.

r yts

'•tya

Hi#

"=

____

^~ i ̂
^

—

-

GW
Elev.

Nov-00
(msl)

698.64

668.50
700.27
653.60
655.73
65486

654.49

655.42
707.06

654.81

655.00
654.67
654.95
654.81
654.75
654.51

654.05
656.15
65426

S

-^

^

»

GW
Elev.

12/19/01
(msl)

652.21
652.76
652.90
709.58
668.37
652.75
697.93

668.30
699.90
653.73
655.61
654.17

655.36
689.49
655.19
707.25

655.42

654.79
654.01
654.14
654.53
654.07
65397

653.67
653.79
65376

*

-
i
se

T

GW
Elev.

1/11/01
(msl)

656.76
652.51
652.66
709.77
668.16
652.53
699.49

666.18
700.30
655.26
655.46
653.79

654.54
692.83
655.01
706.66

658.64

654.48
655.52
653.76
657.00
658.68
65653

653.43
656.00
653.51

„ ->
"j

* \ ̂
f

* s

,

GW
Elev.

3/21/01
(msl)

653.70
654.06
654.22
709^3
668.05
654.06
700.87

669.32
701.57
655.18
655.83
655.20

659.85
706.96
656.03
706.86

656.48

655.47
655.54
655.80
659.62
658.67
659.85

65522
655.86
655.51

-

^

671.33
666.99
664.12

GW
Elev.

5/15/01
(msl|

653.80
654.25
654 40

f
i

69937

668:43
701.10
654.72
656.42
65594

i7

655.76

656.47
70789

r

65593
r
\1

655.88
65573
655.93
655.87
655.87
65575

655.38
655.81

654.74
656.11
654.73
655.48

655.33
654. 7"2
654.68
655.14
654.84
654.87
655706
654.87
654.75

65548

670.59
666.4'
66334

GW
Elev.

6/27/01
(msl)
653.27
653.64
65374

698.57

660.08
700.19
654.08
656.56
65531

655.23

656.41
704.09

655.45

655.62
655.11
655.27
655.24
655.24
655.18

654.91
655.35

654.08
655.39
654.06
654.90

654.79
654.11
654.04
654.66

654.26
654 46
654.32
654.16

654.91

fc*
<^

S- •

—

670.41
666.32
663.20

GW
Elev.

7/12(01
(msl)
65276
652776
653.25

653.66

653.64

653.64

653.85

653.90

666.27
663.04
664.34
656.80
651.93
648.49
669.08
652.42
641.35
641.86

GW
Elev.

8/10/01
(msl)
652.66
653.10
65322

69851

666.12
700.17

"653.53
656.31
65479

654.63

655.96
70579

65488

655.04
654.55
654.79
654.70

'654.65
65462

654.31
654.26

653.54
654.95
653.52
654.31

654.23
653.57
653.54
654.08

653.73

653.78
653.58

65432

670.51

663.37
664.53
656.96
652.40

GW
Elev.

9/10/01
(msl)
652.73
653.14
653,29

653.56

653.54

653.55

653.77

65381

701.05

653.97
68022
653.94
681.32
653.86

670.66
666.51
663.48
664.74

""657.14
652.71
650.12
667.20
651.94
640.86
641.54
646.77

GW
Elev.

9/20/01
(msl)
652.64
653.15
653.31

698.67

666705'
700.56
653.50
655.99
65493

654.39

655.58
70722

65469

654.74
654.71
655.18
654.78
654.88
654.41

654.11
654.18

653.54
655.62
653.54
654.11

654.07
653.62
653.61
653.93

653.79

653.78
653.58

654.10

652.20
654.01
653.98
654.18
653.90
653.52
653.45
653.46
65398
653.98

670.94
666772
663.73
666.46
658.72
65498

GW
Elev.

10/17/01
(msl)
654.20
654.79
65495

69978

666.83
701.55
655.16
656.02
65729

656.08

656.06
706.80

655.62

655.13
656.29
656.91
657.05

65636

655.11
655.12

655.15
657.72
655.12
656.37

I ecc 97

656.07
654.84
655.65
655.42
RCC 49

655.48
65T70
655.48
655.24
655.63
656.29

655.83
65590
655.75
655.33
655.64
655.30
655.07
655.08
655.76

"65574

670.98
666.93
663.71
665.61
658.09

GW
Elev.

11/30/01
(msl)

653.78
654.18

"" "65431

69876

666.89
700.47
654.60
656.45
655 83

655.57

656.23
70936

65572

655.63
655.53
701.19

655772
65564

655.30
655.70

654.57
655.91
654.55
655.27

654.62
655.09
654.56
654.98

654.73

654.83
654.66
654.88
65524

654.95
654.89
654.93
655.28
654.91
654.58
654.51
654.51
654.89
654.91

654.34
652.04

653.16
652.69
654.00
653.68
654.24
654.15
654.07
670.85
666.83
663.64
665.20
657.42
653.16
649.81
670.35
653.41
642.19
643.09
647.12

NOTES: Shaded cells = Not applicable All top of casing elevations based on survey, unless otherwise noted,
msl - mean sea level Depth to groundwater measured from the top of the well casing.
* = Top of casing elevations were calculated using an average difference observed between Carlson's relative elevation measurements and the January 5, 2001 survey.
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TABLE 2.2-1
Soil Analytical Results

7500 Series Soil Borings Performed in Area 3

The Lockformer Company / Lisle, Illinois

Sample ID

CSB-1500

CSB-1501

CSB-1502

CSB-1503

CSB-1504

CSB-1505

CSB-1506
CSB-1507

CSB-1508

CSB-1509

CSB-1510

CSB-1511
CSB-1512

CSB-1513

CSB-1514

CSB-1515

CSB-1527

CSB-1528

CSB-1529

CSB-1530

Depth
(bgs)

2'-4'
8'-10'
14'-16'
2'-4'
8-10'
14'-16'
2'-4'
8-10'
16'- 18'
2'-4'
8'-10'
14'- 16'
2'-4'
8-10'
14'-16'
2'-4'
8'-10'
2'-4'
2'-4'
8'-10'
14'-16'
2'-4'
8'-10'
2'-4'
8'-10'
14-16'
2'-4'
8'-10'
14'-16'
2'-4'
2'-4'
8'-10'
2'-4'
8'-10'
2'-4'
8'-10'
2'-4'
8'-10'
2'-4'
8'-10'
14'-16'
2'-4'
8'-10'
2'-4'
8'-10'
14'-16'
2'-4'
8'-10'

14'-15.5'

Material
Description11

CL
CL
GM
CL
CL
GM
CL
CL
GM
CL
CL
CL
CL
CL
GM
CL
GM
CL
CL
GM
GM
CL
CL
CL
CL
GM
CL
CL
GM
CL
CL
CL
CL
CL
CL
GC
CL
CL
CL
CL
GM
CL
CL
CL
CL
CL
CL
CL
CL

Collection
Date

10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/22/01
10/23/01
10/23/01
10/23/01
10/23/01
10/23/01
10/23/01
10/23/01
10/23/01
10/23/01
10/23/01
10/23/01
10/23/01
10/23/01
10/23/01
10/23/01
10/23/01
10/23/01
10/24/01
10/24/01
10/24/01
10/24/01
10/24/01
10/24/01
10/24/01
10/24/01
10/24/01
10/24/01
10/24/01

Constituents and Objectives*
1,1,1-TCA

2,000

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150
<150

<150

<150

<150

1,1-DCE

60

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

Trans-1, 2-DCE

700

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
«50
<50
<:50

<50
<50
<50
<50
<50
<50
<50
<:50

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

Cis-1, 2-DCE

400

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

TCE

60

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<SO
<50
<50
<50
<so
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

<50
<50
<50

PCE

60

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<SO
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

NOTES:
" = Most conservative remediation objective established in 35 IAC 742 Appendix B.Table A.
b = Unified Soil Classification System (USCS).
Results in micrograms per kilogram or parts per billion (ppb).

t '". I = Exceeds objective
| = indicates analysis conducted at First Environmental Laboratories, Inc.
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TABLE 2.2-1
Soil Analytical Results

1500 Series Soil Borings Performed in Area 3

The Lockformer Company / Lisle, Illinois

Sample ID

CSB-1542

CSB-1543

CSB-1544

CSB-1545

CSB-1546

CSB-1547

CSB-1548

CSB-1549

CSB-1550

CSB-1551

CSB-1552

CSB-1553

CSB-1554

CSB-1555

Depth
(bgs)

2'-4'
8'-10'
14'-16'
20'-22'
2'-4'
8'- 10'
14'-16'
20'-22'
2'-4'
8'- 10'
14'- 16'
2'-4'
6'-8'

14'- 16'
2'-4'
8'- 10'
14'-16'
2'-4'

8'-10'
14'- 16'
2'-4'
8'-10'
14'-16'
2'-4'
8'-10'
14'-16'
2'-4'
8'- 10'
2'-4'
8'-10'
2'-4'
8'-10'
2'-4'
8'-10'
14'-16'
20'-22'
2'-4'
8'-10'
14'-16'
20'-22'
26'-28'
2'-4'
8'-10'
14'- 16'
20'-22'

Material
Descriptionb

CL
CL
CL
GC
CL
CL
CL
GC
CL
CL
CL
CL
CL
GC
CL
CL
SC
CL
CL
CL
CL
CL
SC
CL
SC
GM
CL
CL
CL
SC
CL
CL
SC
CL
GM
GM
GM
GM
GM
GM
GM
CL
GM
GM
GM

Collection
Date

10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/24/01
10/24/01
10/24/01
10/24/01
10/24/01
10/24/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/25/01
10/26/01
10/26/01
10/26/01
10/26/01
10/26/01
10/26/01
10/26/01
10/26/01
10/26/01
10/26/01
10/26/01
10/29/01
10/29/01
10/29/01

Constituents and Objectives*
1,1,1-TCA

2,000

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

1,1-DCE

60

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

Trans-1, 2-DCE

700

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

Cis-1, 2-DCE

400

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

TCE

60

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

18
<50
<50
<50

27
<50
<50
<50
<50
<50
<50
<50
<50

15
<50
<50
11

<50
<50
<50

PCE

60

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

NOTES:
* = Most conservative remediation objective established in 35 IAC 742 Appendix B.Table A.
" = Unified Soil Classification System (USCS).
Results in micrograms per kilogram or parts per billion (ppb).

= Exceeds objective
= indicates analysis conducted at First Environmental Laboratories, Inc.
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TABLE 2.2-1
Soil Analytical Results

7500 Series Soil Borings Performed in Area 3

The Lockformer Company / Lisle, Illinois

Sample ID

CSB-1556

CSB-1557

CSB-1558

CSB-1559

CSB-1560

CSB-1561

CSB-1562

CSB-1563

CSB-1564

CSB-1565

Depth
(bgs)

2'-4'
8'- 10'
14'- 16'
20'-22'

2'-4'
8'- 10'
14'-16'
20'-22'
24'-26'
2'-4'
8'- 10'
14'-16'
22-24'
2'-4'
8'- 10'
14'-16'
20'-22'

2'-4'
8'- 10'
14'- 16'
20'-22'
2'-4'
8'- 10'
14'-16'
20'-22'
2'-4'

10'-12'
14'- 16'
16'-18
22'-24'
22'-24'
26'-28'
26'-28'
30'-32'
2'-4'
6'-8'
2'-4'
8-10'
14-16'
18'-20'
20-22
22'-24'
24'-26'
26'-28'
28'-30'

2-4'

8'- 10'
14'- 16'
18'-20'
22'-24

Material
Description11

GM
GM
GM
GM
GM
GM
GM
GM
GM
CL
GM
GM
CL
CL
GM
GM
GM
CL
GM
GM
GM
CL
GM
GM
GM
CL
GM
CL
CL
CL
CL
GM
GM
CL
CL
GM
CL
GM
GM
GM
GM
SP
GM
GM
GM
CL
GM
CL
GM
SP

Collection
Date

10/26/01
10/26/01
10/26/01
10/29/01
10/29/01
10/29/01
10/29/01
10/29/01
10/29/01
10/30/01
10/30/01
10/30/01
10/30/01
10/30/01
10/30/01
10/30/01
10/30/01
10/30/01
10/30/01
10/30/01
10/30/01
10/30/01
10/30/01
10/30/01
10/30/01
11/5/01
11/5/01
11/5/01
1 1/5/01
11/5/01
11/5/01
1 1/5/01
1 1/5/01
11/5/01
11/1/01
11/1/01
11/1/01
11/1/01
11/1/01
11/1/01
11/1/01
11/1/01
11/1/01
11/1/01
11/1/01
10/31/01
10/31/01
10/31/01
10/31/01
10/31/01

Constituents and Objectives'
1,1,1-TCA

2,000

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150
<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<5
<150

<5
<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

1,1-DCE

60

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

<5
<50

<5
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

Trans-1, 2-DCE

700

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

<5
<50

<5
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

Cis-1, 2-DCE

400

<50_,

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

<5
<50

<5
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

TCE

60

26
30
42

<50
<50
<50
<50

42
<50
<50
<50
<50
310
<50
<50
<50
<50
<50
<50
<50
<50
<50
21

<50
173
<50
<50
64

378
1,694

186
1,092

80.2

551
<50
<50
<50
<50
110
279

16
758
41

445
124
<50
<50
<50
418
139

PCE

60

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
29

326
927
188
404

55.7

166
<50
<50
<50
<50
<50
<50
<50

58
<50
43

<50
<50
<50
<50
81
31

NOTES:
a = Most conservative remediation objective established in 35 IAC 742 Appendix B.Table A.
b = Unified Soil Classification System (USCS).
Results in micrograms per kilogram or parts per billion (ppb).

= Exceeds objective
= indicates analysis conducted at First Environmental Laboratories, Inc.
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TABLE 2.2-1
Soil Analytical Results

7500 Series Soil Borings Performed in Area 3

The Lockformer Company / Lisle, Illinois

Sample ID

CSB-1566

CSB-1567

CSB-1568

CSB-1569

CSB-1570

CSB-1571

CSB-1572

CSB-1573

Depth
(bgs)

2'-4'
8'- 10'
14'- 16'
18'-20'
20'-22'
22-24'

6'-8'
14'- 16'
16'- 18'
18'-20'
20'-22'
22-24'
2'-4'
8'-10'
14'- 16'
20-22'

6'-8'
10'- 12'
16'- 18'
20'-22'
22'-24
2'-4'
8'- 10'
14'- 16'
2Q'-22'
22'-24'
4'-6'
8-10'
14-16'
20'-22'
20'-22'
22'-24'
22'-24'
26'-28'

2-4'

8'- 10'
14'-16'
20'-22'
20'-22'
26'-28'
26'-28'
14'- 16'
18'-20'
20'-22'
22'-24'

Material

Description11

CL
GM
CL
GM
GM
GM
CL
CL
GM
GM
GM
GM
CL
SM
CL
GM
GM
GM
GM
GM
CL
CL
GM
CL
GM
SP
CL
CL
CL
GM
GM
GM
GM
GM
CL
CL
CL
CL
CL
GM
GM
GM
GM
GM
GM

Collection
Date

10/31/01
10/31/01
10/31/01
10/31/01
10/31/01
10/31/01
10/31/01
11/1/01
11/1/01
11/1/01
11/1/01
11/1/01

10/31/01
10/31/01
10/31/01
10/31/01
10/31/01
10/31/01
10/31/01
10/31/01
10/31/01
10/31/01
10/31/01
10/31/01
10/31/01
10/31/01
1 1/5/01
11/5/01
11/5/01
11/5/01
11/5/01
11/5/01
11/5/01
11/5/01
11/5/01
11/5/01
11/5/01
11/5/01
11/5/01
1 1/5/01
11/5/01
11/6/01
11/6/01
11/6/01
11/6/01

Constituents and Objectives*
1,1,1-TCA

2,000

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150

<150
<150

<150

<150

<150

<150

<150

<5
<150

<5
<150

<150

<150

<150

<150

<5
<150

<5
<5
<5
<5
<5

1,1-DCE

60

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

<5
<50

<5
<50
<50
<50
<50
<50

<5
<50

<5
<5
<5
<5
<5

Trans-1, 2-DCE

700

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

<5
<50

<5
<50
<50
<50
<50
<50

<5
<50

<5
<5
c5
<5
<5

Cis-1, 2-DCE

400

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

<5
<50

<5
<50
cSO
<50
<50
<50

<5
<50

<5
<5
<5
<5
<5

TCE

60

<50
<50
<50
466
<50

58
<50
<50

86
<50
<50
<50
<50
<50
<50
73

<50
<50
269
<50
<50
<50
<50
<50

18
34

<50
<50
<50
<50

<5
<50

<5
<50
<50
<50
<50
159

66.8

<50
<5

8
12.3

13.8

15.2

PCE

60

<50
<50
<50
90

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

<5
<50

<5
<50
<50
<50
<50
<50

<5
<50

<5
<5
<5
<5
<5

NOTES:
a = Most conservative remediation objective established in 35 IAC 742 Appendix B.Table A.
b = Unified Soil Classification System (USCS).
Results in micrograms per kilogram or parts per billion (ppb).

= Exceeds objective
= indicates analysis conducted at First Environmental Laboratories, Inc.
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TABLE 2.2-2
Groundwater Analytical Results

Area3

The Lockformer Company / Lisle, Illinois

Sample ID

CSB-1548
CSB-1549
CSB-1550
CSB-1551
CSB-1552
CSB-1553
CSB-1554
CSB-1555
CSB-1556
CSB-1557
CSB-1558
CSB-1559
CSB-1560
CSB-1561
CSB-1562
CSB-1562
CSB-1564
CSB-1565
CSB-1566
CSB-1567
CSB-1568
CSB-1569
CSB-1570
CSB-1573

Relative
Depth

Shallow
Shallow
Shallow
Shallow
Shallow

Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep
Deep

Collection
Date

10/26/01
10/26/01
10/26/01
10/26/01
10/26/01
10/29/01
10/26/01
10/29/01
10/29/01
10/29/01
10/30/01
10/30/01
10/30/01
10/30/01
11/5/01
11/5/01
11/1/01
11/1/01

10/31/01
11/1/01

10/31/01
10/31/01
10/31/01
11/6/01

Constituents and Objectives9

1,1,1-TCA

200

<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<3
<5
<3
<3
<3
<3
<3
<3
<3
<5

1,1-DCE

7

<1
<1
<1
<1
<1
<1

<1
<1
<1
<1
<1
<1
<1
<1
<1
<5
<1
<1
<1
<1
<1
<1
<1
<5

Trans-1, 2-DCE

100

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<5
<1
<1
<1
<1
<1
<1
<1
<5

Cis-1, 2-DCE

70

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
2

<5
4
4
4
4
1

<1
<1
<5

TCE

5

18
8

23
3

12
42
19
4

13
53
9

18
11
20

122
232

161
140
123
116
50
27
32

30.5

PCE

5

<1
<1
<1
<1
<1
<1

<1
<1
2
6

<1
<1
<1
<1
14

24.4
3
4
5
2
1
1
1

<5

NOTES:

a = TACO Tier 1 Groundwater Remediation Objectives for the Groundwater Component of the
Class I Groundwater Ingestion Route established in 35 IAC 742 Appendix B.Table E.

Results in micrograms per liter or parts per billion (ppb).
Shallow = approximately 10 to 12 feet below ground surface (bgs)
Deep = approximately 24 to 28 feet bgs

= indicates analysis conducted at First Environmental Laboratories, Inc.
= exceeds objective
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3.0 REMOVAL ACTION OBJECTIVES

Removal action objectives (RAOs) for the soil in Areas 1 and 2 have been developed

through the combined effort of the USEPA, the IEPA, the LAG, Lockformer, and their

representatives. Individual RAOs have been established for the individual soil lithologies

encountered at the site. The RAOs were developed in accordance with the potential risk

that VOCs in each lithology might present to human health and the environment.

Table 3.0-1 identifies the various RAOs established for the site. The RAOs established

for the upper silty clay till/fill in Areas 1 and 2 consist of the Tiered Approach to

Corrective Action Objectives (TACO) Tier I Soil Remediation Objectives (SROs) for the

protection of the Industrial/Commercial Inhalation exposure route established in Title 35

of the Illinois Administrative Code (LAC) Part 742 (35 IAC 742). The RAOs established

for the mass waste sand and gravel in Areas 1 and 2 consist of the TACO Tier I SROs for

the protection of the Soil Component of the Class I Groundwater Ingestion Route

established in 35 LAC 742.

The RAOs for Area 3 will consist of the TACO Tier I SROs for the protection of the Soil

Component of the Class I Groundwater Ingestion Route established in 35 LAC 742.

The RAOs presented within this section are in accordance with the UAO and are

based on cleanup standards negotiated with the USEPA Removal Section for the

TCE source removal activities addressed by this LWP. Additional RAOs may be

developed in the future based on requirements of other federal and/or state

remedial programs.

Lockformer Work Plan
TThe Lockformer Company / Lisle, IL
15-65263 Section 3 / 09/20/02 / RBS/BRS Rev: 2 3-1
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TABLE 3.0-1
Summary of Removal Action Objectives (RAOs)

The Lockformer Company / Lisle, Illinois

Compound

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethene
cis-1 ,2-Dichloroethene
rans- 1 ,2-Dichloroethene
1 ,2-Dichloropropane
cis-1 ,3-Dichloropropene
trans-1 ,3-Dichloropropene
Ethylbenzene
2-Hexanone
4-Methyl-2-pentanone
vlethylene chloride
Styrene
1 ,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

,1 ,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

RAOs for Areas 1 and 2

RAO for Surficia
Silty Clay

Till/Fill3

(mg/kg)
100,000

1.6
3,000

100
15

NE
720
0.64
210

1,300
NE

0.54
NE

1,700
0.7

1,500
1,200
3,100

23

2.1

400
NE
NE
24

1,500
NE
20

650
1,200
1,800

8.9
1,600

1.1
320

RAO for Mass

Waste Unit"
(mg/kg)

16
0.03

0.6
0.8
0.2
NE
32

0.07
1

0.4
NE
0.6
NE
23

0.02
0.06

0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06
170

0.01
150

RAOs for Area 3

RAO for Soilc

(mg/kg)

16
0.03
0.6
0.8
0.2
NE

c

0.07
1

0.4
NE
0.3
NE
23

0.02
0.06
0.4
0.7

0.03

0.004

13
NE
NE

0.02
4

NE
0.06

12
2

0.02
0.06

10
0.01
150

NOTES:
a = Value based on industrial/commercial worker soil remediation objective for the
inhalation pathway contained in 35 IAC 742, Appendix B, Table B.
b = TACO Tier 1 soil remediation objective for the soil component of the
groundwater ingestion pathway (Class I groundwater) established in 35 IAC 742
Appendix B.Table B.
c = Most conservative value contained in Appendix B, Tables A and B of 35 IAC 742
NE = Not Established
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4.0 REMEDIAL TECHNOLOGY IMPLEMENTATION

V^-^

This section describes remedial technologies that will be implemented in Areas 1 and 2 of

the site as part of this Removal Action.

Lockformer has chosen Electrical Resistive Heating (ERH), an in-situ technology, for

remediation of the Surficial Silty Clay Till and Fill in Areas 1 and 2. The process

description and design specifications are provided in Section 4.1. Soil Vapor Extraction

(SVE) has been selected as the in-situ remedial technology for treatment of the Mass

Waste Sand and Gravel in Areas 1 and 2. The process description and design

specifications for the Mass Waste Sand and Gravel SVE system are described in

Section 4.2. This section also provides design specifications for the liquid phase and

gaseous phase carbon adsorption systems that will be used to treat waters and gases from

both the ERH and SVE systems. Section 4.3 describes the water discharge monitoring

that will occur during the removal action. Section 4.4 describes the proposed air

monitoring program. Management of the installation-derived wastes is discussed in

Section 4.5.

4.1 ELECTRICAL RESISTIVE HEATING

ERH is typically employed in fine-grained soils and involves heating the subsurface to

enhance SVE of the contaminants. At the Lockformer site, ERH will be used to treat the

silty clay till/fill soils with a VOC concentration greater than the Removal Action

Objectives (RAOs) stated in Section 3.0. Thermal Remediation Services (THERMAL)

will implement the ERH remediation technology, which is a multi-phase electrical

technique that uses common power line frequency electricity to resistively heat soil. This

in-situ heating process both directly volatilizes contaminants and creates an in-situ source

of steam that strips volatile contaminants from soil. The ERH process enhances the

conventional SVE process, which is used to pull steam and contaminated vapors into

Lockformer Work Plan
\^' The Lockformer Company / Lisle, Illinois
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^\\Clayton
^_S^ C R O U P S E R V I C E S

vapor recovery wells, and then to the surface where the steam is condensed to water, and

vapors are treated to remove contaminants. The preliminary design for the spacing of

electrodes is shown in Figure 4.1-1. The final design will be based on the results of the

additional investigations described in the Field Sampling Plan (see Volume LTJ of this

LWP).

The success of the remediation will be judged based on a conservative confirmatory soil

sampling and testing plan (see Section 5.0). Confirmatory sampling will be performed by

sampling the area over which contamination is defined as exceeding the RAOs per

Section 3.0.

4.1.1 Electrical Resistive Heating Process

ERH remediates the subsurface by passing an electrical current through the soil matrix.

Heat is generated evenly throughout the soil in the remediation area, and the temperature

of the soil is increased to the boiling point of the water/contaminant mixture contained in

the soil pores. Soil moisture boils into steam carrying contaminant vapors that travel to

vapor recovery wells for removal.

Typically, electrodes are installed in a hexagonal arrangement, and each electrode

conducts electricity with as many as six other nearby electrodes. In addition to flowing

along the straight-line path between the electrodes, the current also fans out slightly as it

travels as shown below:

Lockformer Work Plan
The Lockformer Company/ Lisle, Illinois
15-65263 Sectim 4 / 09/20/02 / RBS/BRS Rev:2 4-2
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The electrical current also fans out in the vertical direction, treating soil that lies in the

conductive depth interval of the electrodes, plus soil that lies up to approximately 3 feet

above or below the conductive interval. The result of this electrical current pattern is very

even heat generation in the subsurface that leads to uniform steam production and VOC

volatilization throughout the treatment volume.

A vacuum is applied to the vapor recovery wells, which pulls steam, air, and chlorinated

solvents vapor to the surface. High-temperature CPVC piping is used to convey the

vapor from the recovery wells to the steam condenser. The steam is condensed into water

vapor and pumped into the condenser-cooling loop where most of the water is then

re-evaporated and discharged to the atmosphere as water vapor. VOC vapor and air is

conveyed from the condenser to the vacuum blower through a carbon adsorption system,

and finally discharged to the atmosphere.

It is not necessary that all electrodes be placed on service simultaneously. A balance

between two factors determines the number of in-service electrodes:

• Faster treatment of smaller volumes leads to more efficient energy usage; less heat
conducts away from a small volume than from a large volume.

• Concentrating all ERH power on too small a volume can lead to electrode dryout
problems.

Lockformer Work Plan
The Lockformer Company / Lisle, Illinois
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Electrodes will be taken off service when operational data indicate their region is likely to

meet the remediation objective. Indications of meeting the objective include:

• Temperature monitoring shows the subsurface has reached the boiling point of water.
Highly contaminated regions will be boiled for several weeks.

• The VOC concentration in the off gas typically fluctuates widely during heat-up of the
site. Once a region reaches the boiling point of water, the off gas concentrations
typically stabilize and decline. It is expected VOC vapor concentrations below
1 milligram per liter (mg/L) will be indicative that the region being heated will most
likely meet the remediation objective. However, the 1 mg/L concentration is only a
general guideline to help determine when to take confirmatory soil samples. Analysis
of the soil samples will determine if the treatment goal has been met.

When a region is likely to have reached the remediation objective, ERH operation in that

area will be stopped, and interim soil samples will be collected. Based upon the results of

interim sampling, heating can be continued, or sampling can be conducted to document

that the cleanup objectives have been achieved. If necessary, a region will undergo more

than one round of ERH operation and confirmatory soil sampling.

4.1.2 Performance and Reliability of Technology

ERH remediates the subsurface by passing an electrical current through the soil matrix.

The current passage generates heat due to the soil electrical resistance. This is the same

process used in any electrically heated device (clothes iron, heater, stove, etc.). Heat is

generated throughout the soil in the remediation area, and the temperature of the soil is

increased to the boiling point of the water/contaminant mixture contained in the soil

pores. Soil moisture boils into steam, and contaminant vapors travel to vapor recovery

wells for removal from the subsurface.

ERH is a very thorough and reliable remediation technique for this application for the

following reasons:

Lockformer Work Plan
The Lockformer Company / Lisle, Illinois
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• Heat is generated uniformly throughout the treatment volume. Soil heterogeneity or
low permeability do not adversely effect ERH. In fact, low permeability soils tend to
carry a greater current than sandy soils and thus receive more energy and heat to
boiling faster.

The passage of electrical current through the soil and soil moisture increases the
subsurface temperature to boiling and generates steam in-situ. The electrodes do not
get any hotter than the rest of the site. The electrical conductivity of the soils at a site
varies only slightly with soil type. Clay soils tend to have a ionic surface charge
structure that makes them slightly more electrically conductive - this is the basis of
conductivity logging as an aid to soil classification.

• Anaerobic dechlorination of TCE, the primary VOC of concern, adds conductive
chloride ions to "hot spots," likewise attracting current for faster remediation of the
impacted regions of the site.

• The boiling of soil moisture in clay lenses will form steam that will sweep out TCE.
This steam stripping process effectively increases the permeability of clay soils.
When steam is generated in a very low permeability clay lens, it must escape or its
pressure will increase. Eventually, the steam pressure will increase until the steam
forces its way out via a relic root channel or other path or until micro-fractures form
in the clay lens.

• Because ERH treats all soils in the treatment volume, there are no untreated regions
from which contaminants could diffuse later and cause rebound. Rebound has not
been observed at any ERH site.

• The volatilization properties of TCE favor heating as a removal method. Vapor
pressures increase with temperature, resulting in a corresponding increase in the
Henry's Law Constant (Hc) for DNAPL constituents. The Henry's Law Constants for
TCE have been found to increase by an order of magnitude when the temperature is
increased from 20°C (68°F) to 90°C (193°F) (Heron et al. 1996). TCE boils at 87° C,
far below the boiling point of water that will be attained throughout the treatment
volume towards the end of the remediation process.

• As subsurface temperatures rise, the rates of naturally occurring biological activity
and chemical reactions that cause in-situ dechlorination are dramatically increased.
Although volatilization usually is the primary removal mechanism for VOCs during
ERH, some VOCs are degraded in place by in-situ processes. These in-situ processes
include bio-attenuation, hydrolysis, and hydrous pyrolysis-oxidation (HPO).

• Hydrolysis is a chemical substitution reaction in which hydrogen ions in water react
with organic molecules, replacing chlorine atoms. Oxidizing conditions or available

Lockformer Work Plan
The Lockformer Company / Lisle, Illinois
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oxygen are not required for hydrolysis. While hydrolysis will degrade VOCs at room
temperature, it is generally slower than biodegradation, except for compounds such as
chlorinated ethanes. Hydrolysis is not expected to be an important reaction at the
Lockformer site.

Hydrous pyrolysis is breaking apart complex molecules into simpler units while
dissolved in hot water. It generally is referred to as HPO to differentiate it from
hydrolysis. HPO requires oxidizing conditions or dissolved oxygen. HPO is
insignificant at room temperature but can become important at elevated temperatures.

Both hydrolysis and HPO are strongly affected by temperature as described by the
Arrhenius Equation, hi essence, each 10°C (18°F) increase in temperature will
increase the reaction rates by a factor of two to four, depending on the activation
energy for the reaction. The remediation volumes at the Lockformer site will be
heated from a temperature of approximately 13°C (55°F) to a temperature of
approximately 100°C (212°F).

4.1.3 Feasibility of Implementation

The ERH technology was identified by Lockformer as the only effective, practical, and

y cost-effective approach for remediating the soils at this facility. This technology was

discussed in meetings with the USEPA and determined by Lockformer to be the most

effective approach to remediation of the Surficial Silty Clay Till and Fill in Areas 1 and 2.

hi the late 1980s, scientists at the U.S. Department of Energy's Pacific Northwest

National Laboratories were tasked with the development of a technology to remove

VOCs from low permeability soils, hi response, these scientists invented ERH. Over the

past 10 years, ERH has become recognized as a leading technology for in-situ VOC

remediation of groundwater and low permeability soil. ERH particularly excels in the

low permeability soils for which it was originally developed - soils similar to those found

at the Lockformer facility.

The most common potential implementability problems that may arise during the

operation of the ERH system include:

Lockformer Work Plan
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• Drying of electrodes
• Delayed progress of cleanup due to elevated organic carbon in soils
• Vapors potentially bypassing recovery from recovery wells and/or the plenum

If any of these problems are encountered, they will be handled in the following manner:

Drying of Electrodes - Drying of electrodes can be detected by the excessive resistance of

soils to conducting electrical current (drawing lower amperage) resulting in excessive

temperature increases immediately around the electrode and not in the soils away from

the electrode. This problem is addressed by adding water to the conductive backfill

around the electrode via a %-inch Teflon tube that is installed at each electrode. During

peak operation of the system, it may be necessary to add up to 6 gallons water per hour

through this Teflon tube to each electrode to keep the soils adjacent to the electrodes from

drying out. If necessary, additional water will be added to combat this problem.

Elevated Organic Carbon in Soils - If elevated organic carbon exists in the upper fill/till
soils over what geotechnical analysis has indicated to date, the migration of contaminants

will be retarded, and recovery efforts will not proceed as rapidly as they would otherwise.

This will be indicated by the slow recovery of vapors over a long period of time with no

asymptotic decline to very low or no contaminant mass removal. If this occurs, there is

not much that can be done to perform corrective action. The only option is to run the

ERH system longer, and at greater expense.

Vapors Potentially Bypassing the Vapor Recovery Wells and/or the Plenum - Vapors

generated in the subsurface by the ERH system could potentially bypass the vapor

recovery wells and plenum, and be emitted at the ground surface. The detection of these

fugitive vapors is one of the primary focus points of the monitoring program for the

remediation system. Should any fugitive vapors be detected during the air monitoring

program, the plenum will either be extended, or an additional plenum will be installed to
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cover the area from where the emissions are emanating. The installation of additional

vapor recovery wells will also be evaluated to determine their effectiveness.

An additional 200 square feet of plenum installation materials will be kept on hand at all

times during remediation efforts in the event that fugitive emissions occur and corrective

measures are necessary. Clayton employees will perform these corrective measures

should they be necessary and will be available on a short-notice installation basis. The

Clayton Project Coordinator and Field Project Manager will be available on a 24-hour

basis to address any necessary corrective measures.

ERH has been successfully demonstrated at two sites in Illinois, one at the Lucent

Technologies Site in Skokie, Illinois, and one at the Avery Dennison Site in Waukegan,

Illinois. Both sites are described below.

Lucent Site

The remediation of contaminated soil at the former Lucent Technologies facility in

-Skokie (EL0312880005-Cook County) has been completed using this process. A "No

Further Remediation" (NFR) letter was issued for the site in 1998. The Lucent facility

has soil conditions (silty-clay) similar to the Lockformer facility.

The regulatory authorities raised two concerns about implementation of the technology at

the Lucent site: (1) the presence of vinyl chloride (VC) and (2) the variability of sampling

results. Both issues are discussed in further detail below.

The ERH remediation at the Skokie facility was preceded by several years of enhanced

biodegradation using elevated temperatures and chlorine dioxide injections. The

principal VC concern was not within the ERH treatment zone, but within an adjacent

region treated only by enhanced biodegradation. The VC concentrations in the adjacent
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zone reached unacceptable levels, and ERH remediation was expanded into this area to

***** reduce the concentrations of both VC and its parent compounds.

A waste VOC sump was the principal release location of the VOCs at the Skokie site. A

monitoring well immediately adjacent to this sump showed unusual variability from one

sample event to the next, indicating low TCE concentrations in one sample and high TCE

concentrations in the next. A brief review of the records indicated this sump had never

been cleaned after its use ended; rainfall events were flushing additional TCE from a

crack in the sump wall. The sump was cleaned with an oxidation solution, and the ERH

heat input was increased in that region. These actions stopped the continuing TCE

source, and the nearby monitoring well concentrations decreased to a low and consistent

level.

Avery Dennison Site

^^ The technology has also been successfully applied by Clayton at an Avery Dennison

facility in Waukegan, Illinois. The constituent of concern at this site was methylene

chloride. A NFR letter was obtained from the IEPA for this site in 2001.

Mr. Greg Beyke of THERMAL gave a presentation of the technology to representatives

of the USEPA and the IEPA in February 2002. Mr. Beyke addressed all concerns raised

by the regulatory authorities regarding implementation of this technology. The regulatory

authorities subsequently identified ERH as the chosen technology at a public meeting

held February 26, 2002.

4.1.4 Design and Technical Specifications

This section describes the preliminary design. A final design will be prepared after the

additional Area 1 and 2 investigations are complete.

Lockformer Work Plan
****' The Lockformer Company / Lisle, Illinois

15-65263 Sectim 4 / 09/20/02 / RBS/BRS Rev:2 4-9



/̂ Clayton
Wi*mif C R O U P S E R V I C E S

All equipment and components will be designed to operate in all-weather conditions. The

treatment systems will be capable of four-season operation under all ambient atmospheric

conditions. This will include provisions for operation of equipment during extreme heat

as well as extreme temperatures below freezing point. Insulation, heat tracing, equipment

buildings, etc., will be considered to facilitate system operation year round.

4.1.4.1 ERH Electrodes

The electrodes are designed to efficiently couple the electrical current to the soil and

direct the current to the region requiring treatment. THERMAL will install ERH

electrodes on an approximate 17-foot spacing as shown in Figure 4.1-1. The spacing of

the electrodes is based on prior experience. The electrodes will treat two separate areas.

Area 1 measures about 9,307 square feet, and Area 2 measures about 9,160 square feet.

In Area 1, the electrically conductive electrode interval is expected to extend from a depth

of approximately 3 to 22.5 feet below grade surface (bgs). hi Area 2, the electrically

conductive interval is expected to extend from approximately 10 to 24 feet bgs. After the

additional Area 1 and 2 investigations are complete, the required number of electrodes

and the final depths of the electrodes will be established so that the entire Surficial Clay

Till and Fill unit is within the heating zone of the ERH system. Currently, the volume of

soils under the Lockformer building requiring treatment or at what depth the treatment

would be necessary is unknown. If it is determined that horizontal or diagonal electrodes

should be installed to address soil contamination under the building, Lockformer will

provide the details for these installations in the technical memorandum to USEPA that

contains the remainder of the detailed ERH design.

The current site characterization data suggest that the electrode depths identified above

will be sufficient to treat soils where the VOC concentration exceeds the RAOs. Each

electrode will have a separate identification number. The electrodes will be constructed

inside 12-inch-diameter boreholes, and the electrically conductive interval will be
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backfilled with granular graphite or steel shot. Small quantities of Epsom salt

(magnesium sulfate) are added to the conductive intervals to increase the electrical

conductivity of soil immediately adjacent to the electrodes. Epsom salt, steel shot, and

graphite are non-hazardous and inert; electricians commonly use these materials in

installation of subsurface electrical grounding and cathodic protection systems. The

non-conductive intervals at the top of the electrodes will be backfilled with sand to assist

vapor recovery efforts, and cement grout to seal the electrode boreholes. Electrode

installation on the eastern side of Area 2 will require that benches or terraces be

constructed along the ridge to facilitate the drilling rig. Soils removed for the

construction of these benches will be characterized and properly disposed.

An electrically insulating CPVC oversleeve will also be placed in the non-conductive

upper region of the electrode. These oversleeves and a shallow soil grounding system are

used to reduce the induced voltage at the surface to limit shock hazards. Conceptual

electrode cross sections are shown in Figures 4.1-2 and 4.1-3 for Areas 1 and 2,

respectively.

Type W extra-hard-use portable power cables are used to connect each on-service

electrode to the ERH Power Control Unit (PCU). These wires will be placed on the

asphalt surface of the plenum and connected to the PCU. At start-up, about 200 to

250 volts will be applied, and approximately 65 amperes of current will be supplied to

each electrode, resulting in the application of about 13 to 16 kilowatts (kW) of power to

the soils near each electrode. The actual applied voltage will be determined by

operational conditions and will be varied as the soil heats and subsurface resistance

changes.

As the site is heated and boiling begins, soil moisture will be reduced. If the soil

immediately adjacent to the electrode dries excessively, the electrical contact of the

electrode with the soil will be degraded. This condition is commonly termed electrode
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dryout. THERMAL will add a small amount of water (2 to 6 gallons per hour) to each

electrode to ensure soil conductivity is not degraded. The electrode wetting supply will

be potable water.

As shown in Figure 4.1-1, some of the 43 electrodes to be installed in Area 1 will be

installed by directional drilling technique under the building. The electrodes and vapor

recovery wells will be installed below the floor in a similar fashion to other electrodes

and vapor recovery wells at the site. It may be necessary to install some electrical and

process piping from these electrodes and vapor wells on the outside of the building,

through the sidewall of the foundation, using saw-cuts. The floor of the facility will serve

as the plenum.

The directional installation of the system under the building will take no longer than

7 days. After the installation is complete, the area will be tested for any voltage leaks.

Assuming the area meets the THERMAL specifications for voltage, workers will be

allowed to resume normal activities in the area.

4.1.4.2 Temperature Monitoring Points

For monitoring purposes, each treatment area will have seven temperature monitoring

points (TMPs) as shown in Figure 4.1-1. TMPs are typically located equidistant between

electrodes, as this is the location with the slowest energy input. The design of a typical

temperature monitoring probe is provided in Figure 4.1-4.

Each TMP will have thermocouples installed at approximate 5-foot intervals to monitor

subsurface temperature. The deepest thermocouple is typically located at the bottom of

the treatment volume, and the shallow thermocouple will be located just above the top of

the treatment volume. TMPs will be installed by boring or direct push. Push installation

is preferred because it results in less soil disturbance.
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Throughout the remediation, thermocouple temperatures will be monitored and logged at

-<^f jeast twice a Week by THERMAL or Clayton personnel. These data can be accessed

remotely by modem. The system operation/configuration will be modified if

thermocouple temperatures indicate the target temperatures cannot be attained.

4.1.4.3 Vapor Recovery Wells

Vapor recovery wells differ from vapor extraction wells in principal; however, they are

similar to vapor extraction wells in practice. A vapor extraction well must be designed to

drive airflow evenly through all soils in order to remediate them properly. An ERH vapor

recovery well does not drive flow; the current between electrodes generates a uniform

steam flow. A vapor recovery well intercepts the steam flow to prevent steam from

venting to the surface or migrating from the treatment volume.

In Area 1, the conductive portion at each electrode will be installed to within 3 feet of the

surface. Vapor recovery in Area 1 will consist of horizontal recovery wells placed on the

ground surface, covered with a layer of permeable rock beneath a plenum (Figure 4.1-5)

designed to help seal the treatment area and reduce heat loss to the atmosphere. As

shown in Figure 4.1-2, the electrodes used in Area 1 will also have a vapor recovery vent.

Vapors coming from this vent will be captured in the plenum gravel layer and removed

via horizontal recovery slotted piping.

hi Area 2, the conductive portion of each ERH electrode will terminate at approximately

10 feet bgs. Vapor recovery in Area 2 will be accomplished using vertical recovery wells

constructed in the upper (non-conductive) portion of the electrode boreholes. These wells

will be constructed of 2-inch-diameter CPVC plastic casing with screened intervals

extending from 3 to 8 feet bgs. Approximately 40 vapor recovery wells will be installed

in the electrode borings as shown in Figure 4.1-1. Figure 4.1-3 shows the vapor recovery

vent that will be used in each electrode.
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The size of vapor recovery header piping is specified in the following table:

Number of Wells Served

1-2

3-5

6-12

More than 12

Pipe Diameter

2"

3"

4"

6"

4.1.4.4 Plenum

A plenum will be installed over Areas 1 and 2. The plenum design is shown in

Figure 4.1-5. The plenum serves three purposes:

• Limits heat loss to the surface to ensure shallow soil is sufficiently heated for proper
remediation.

• Assists with the performance of the horizontal vapor recovery wells in Area 1.

• Acts as a vapor cap to prevent the potential release of steam generated near the
surface.

The plenum consists of the following components:

• Horizontal vapor recovery pipes at the surface to recover any venting steam (Area 1
only). If the vapor recovery wells are unable to provide the required radius of
influence, a minimal amount of horizontal extraction piping will be installed in the
gravel layer of the Area 2 plenum to allow for extraction.

• An insulating component (geotextile) that acts as a heat loss barrier.

• A layer of crushed rock.

• Asphalt.

• A rain cover to divert water from the remediation area. Rain will be directed to the
new storm sewer.
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4.1.4.5 Surface Water Diversion and Drainage
v^x

Surface water drainage in both areas will be diverted around the plenums to minimize the

potential for water infiltration during remediation. Figure 4.1-6 shows the expected

surface water flow patterns once the plenums are constructed. For Area 1, a curb will be

constructed on the northwest side to divert any surface water drainage from the parking

lot to the drainage swale at the site. Since the drainage swale will be blocked by the

Area 1 plenum, a new manhole will be installed in the existing stormwater pipe located

beneath the drainage swale. Both the water diverted from reaching the Area 1 plenum

and the other surface water drainage from the northern portion of the site will be allowed

to drain to the existing storm sewer via this new manhole.

In Area 2, the overburden soils west of the proposed plenum location will be graded to

allow for surface water drainage around the plenum on the west side. Grading is

expected to be minimal due to low expected surface water flows during rain events.

W
4.1.4.6 Vacuum Piezometers

hi order to address the concern about horizontal migration of contaminants, vacuum

piezometers will be installed at the approximate locations shown in Figure 4.1-1. The

piezometers will be spaced in conjunction with every other perimeter electrode,

approximately 20 feet from the maximum extent of the remediation area (and 10 feet

beyond the plenum). In the event that one of these piezometers indicates a positive

pressure or VOC concentrations exceeding established baseline conditions, the

piezometer will be connected to the recovery system. Figure 4.1-7 shows the typical

cross-section of a vacuum piezometer.

The vacuum piezometers installed to monitor the ERH remediation will be fitted with a

quick-connect access port to allow the acquisition of a vacuum measurement and air
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sample. The vacuum measurements and air samples will be collected and recorded

according to SOP 340. The air samples will be analyzed by taking the calibration port

from the total hydrocarbon analyzer offline temporarily, and using it to analyze the

vacuum piezometer air samples. The vacuum piezometer air samples will be collected

multiple times prior to the ERH system startup to determine baseline conditions - daily

during system startup until approximately steady-state conditions are obtained, and

weekly throughout the course of the ERH remediation. Each vacuum piezometer will

have its own log for recording measurements (SOP 340) of vacuum and air sample

analyses.

4.1.4.7 Exclusion Zone Fence

The entire ERH remediation area will be enclosed within a 6-foot-high chain link fence.

Figure 4.1-1 shows the approximate location of the exclusion zone fence. The fence

fabric is 11-gauge galvanized steel with top bar and bottom tension wire. If surface

voltages indicate entry into the ERH remediation area while the system is energized is

unsafe, the access gate into the ERH remediation area will have an interlock to

automatically deactivate the ERH electrodes if anyone tries to enter. The ERH condenser

and the vacuum blower will continue to operate in this instance.

4.1.4.8 Condenser

The vapor recovery piping is routed to the ERH condenser where steam is converted to

liquid water and separated from the recovered air and chlorinated solvents. The capacity

of the condenser is compared with the requirements for the Lockformer site in the

following table:
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Parameter

Steam Flow Rate

Air Flow Rate

Vacuum Rating

Condenser Capacity

900 scfrn

300 scfrn

To 20" Hg

Required for Site

260 scfm

120 scfm

Tol2"Hg

The condenser includes a mist eliminator to remove over 99 % of water droplets that

exceed 10 micron. An integral cartridge filter removes any particulate that might enter

the condenser. The condensed water is pumped into a recirculation loop that cools the

condenser. Based on THERMAL'S design, the maximum flow rate of condensed water

that will be discharged and treated is 1.7 gpm from Area 1 and 1.4 gpm from Area 2. The

recovered air and chlorinated-solvents vapor exit the condenser and are conveyed to the

vacuum blower. The actual water flow rate is expected to be less than half of these flow

rates, since most of the water is evaporated.

4.1.4.9 Vacuum Blower

The minimum capacity of the vacuum blower will be 200 standard cubic feet per minute

(scfm) at 15 inches of mercury vacuum. A 25-horsepower (hp) positive displacement

(rotary lobe) blower will provide the required capacity. At present, a 25-hp rotary blower

is planned for use so that it will have spare capacity for this application. The discharge

from the blower will be routed to the inlet of the primary 1,800-pound granular activated

carbon (GAC) vessel, which will be connected in series to the secondary 1,800-pound

GAC vessel. After passing through the secondary GAC vessel, the treated air stream will

be discharged to the atmosphere through a stack. The stack will be cut through the wall,

west of the carbon treatment units, and will run alongside the building to approximately

5 feet above the height of the building. The total stack height will be approximately

25 feet above surface grade. Condenser water will be treated in two 200-gallon activated

carbon units, operated in series, prior to discharge to the sanitary sewer. Figure 4.1-8

illustrates the proposed process flow for the ERH system.
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The design bases for the water treatment system and the air treatment system are provided

in Sections 4.2.3.10 and 4.2.3.11. Treated water will not be used to wet the electrodes.

4.1.4.10 ERH Power Supply

An ERH power control unit (PCU) is used to convert standard three-phase electrical

power to the electrical phases required for site remediation. The PCU includes isolation

transformers that force ERH current to flow between the electrodes only, and it is

physically impossible for ERH current to flow to a distant electrical sink.

The PCU is a skid-mounted unit with six individually controllable electrical phases. It is

rated at a capacity of 500 kW; however, THERMAL anticipates the average power input

to be 325kW when shutdown periods and load balancing considerations are included.

The ERH PCU includes isolation transformers that provide power to the electrodes. In an

isolation transformer, there is no physical link between input power and output power.

The transformer input power is converted into a magnetic field, and this magnetic field

generates power in the transformer output windings - without physical contact, mixing,

or interaction between the electrons in the utility power and the electrons that flow

through the soil. The isolation transformer can be considered a "pump" that sucks

electrons from one set of electrodes and pushes the electrons into another set of

electrodes. The magnetic field provides the driving force for the electron pump.

Electrons cannot leave the ERH region and flow to a distant electrical sink because that

would require the isolation transformer to create electrons - something it cannot do. The

electrons cannot flow to a distant location and then flow back via the utility lines, because

there is no physical connection to allow the electrons to return to the transformer's output

side.

Lockformer Work Plan
The Lockformer Company / Lisle, Illinois
15-65263 Section 4 / 09/20/02 / RBS/BRS Rev:2 4-18



/̂ Clayton
Wt*.SP C R O U P S E R V I C E S

The ERH power supply can be remotely monitored and controlled by modem connection

and can be used to supply electricity to the condenser and the vacuum blower. It is

anticipated that the PCU will be connected to the existing transformer on the west side of

the Lockformer building. This transformer currently services the entire facility and has

been upgraded to supply the additional capacity to operate the ERH system.

4.1.5 System Installation

4.1.5.1 Electrode, Vapor Recovery Well, and Temperature Monitoring Point
Installation

TMPs, electrodes, and vapor recovery wells in Area 1 will be installed first.

Subsurface installations will require about three weeks to complete. Upon completion of

construction activities, the exclusion zone fence will be installed and the plenum

constructed. The construction of the plenum will be coordinated with the installation of

the SVE wells. This is required since the SVE wells will be completed above the final

asphalt cover elevation. All soil cuttings will be appropriately drummed and disposed of

as described in Section 4.6.

4.1.5.2 Equipment and Piping Installation

THERMAL will install the vapor recovery piping and ERH remediation equipment. Air

and water discharge piping will be connected to header pipes leading to the water and air

treatment systems. Details of these systems are provided in Sections 4.2.3.10 and

4.2.3.11.

A local electrical contractor will connect the ERH power supply to the existing

transformer. THERMAL will connect the TMPs and electrodes in Area 1 to the ERH
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PCU. This phase will require about three weeks to complete. Figures 4.1-9 and 4.1-10

show a preliminary layout of the vapor extraction lines and electrical lines, respectively.

4.1.5.3 Testing and Start-up

THERMAL will test all safety interlocks and then apply a low voltage (typically about

50 volts) to the on-service ERH electrodes. The induced voltage will be measured at

locations throughout the ERH remediation area and along the border of the exclusion

zone. Special attention is paid to locations where the possibility is highest for induced

voltages to reach the surface. Locations with voltages in excess of one volt will be

logged and noted on a plot plan. THERMAL will recheck these locations as the voltage

applied to the ERH remediation area is slowly increased. THERMAL's policy will not

allow a step-and-touch potential greater than 15 volts at any point outside the exclusion

zone.

The testing and start-up phase will require about two weeks. Once the field is at

operating voltage, THERMAL will periodically recheck the applied voltage at the

surface, especially when on-service electrodes change or when significant applied voltage

increases are planned.

THERMAL will prepare and submit an Operation and Maintenance Manual to USEPA

for review and comment prior to startup of the ERH remediation system. The manual

will be kept onsite along with maintenance logs and datasheets.

4.1.5.4 System Removal

Once remediation is completed and confirmation sampling affirms that the cleanup

objectives have been met, the ERH electrodes will be removed from the subsurface and

the former boreholes will be grouted. It is anticipated that the electrodes will be
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physically removed and the boreholes overdrilled to remove any remaining conductive

'**•*'' materials. TMPs will be abandoned in place with grout filling in the tops of each point.

4.1.6 Time Frame to Achieve Remedial Objectives

Treatment Area 1 will be remediated first, followed by Treatment Area 2. At initial ERH

start-up, approximately half of the 43 ERH electrodes in Area 1 will be placed in service.

The remaining electrodes in Area 1 will be brought on-line as the remediation progresses.

Consecutive operation of the ERH remediation system in Area 1 followed by Area 2 was

chosen to minimize the electrical usage at one time, the size of the transformer unit

necessary for operation, and the potential for fugitive migration of vapors during

remediation.

It will require about 25 to 30 days of operation to heat half of Area 1 to the boiling point

of water (80 to 100° C, depending on the vacuum applied by the vapor recovery system).

^ „ Heat-up of each half of Area 1 will be slowed slightly by the volatilization of TCE, which

removes heat from the surface. By day 60 of operations, all electrodes in Area 1 will

have been placed in service. It is estimated 170 to 180 days of total operation will be

required to complete Area 1 remediation.

Once Area 1 has been completed, based on the results of confirmatory soil sampling,

heating will start in Area 2. Because the treatment volume in Area 2 is less than the

treatment volume in Area 1, all 40 electrodes in Area 2 will be placed in service at once.

It will require about 40 to 50 days to heat Area 2 to the boiling point of water (80 to

100° C, depending on the vacuum applied by the vapor recovery system). It is estimated

that 115 to 125 days of operation will be required to complete Area 2 remediation.
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4.1.7 Project Management

THERMAL will complete the ERH remediation of the Lockformer property. Clayton

Laboratory will perform all soil sample chemical analysis. Key individuals and their

responsibilities are as follows:

Lockformer Project Manager

Mr. J.R. Svehla will be the Lockformer Project Manager for this project. He has general

oversight and project management responsibilities. He is responsible for completing the

project to the satisfaction of the Agency and meeting the remediation goals and

objectives.

Clayton Project Coordinator

Mr. Ron St. John will serve as the overall Project Coordinator for Clayton. Mr. St. John

will be responsible for the overall project and coordination between efforts. Mr. St. John

will be responsible for all communication and reporting to USEPA on the Lockformer

project.

Clayton Field Project Manager

Mr. William Elwell will serve as the Clayton Field Project Manager, hi his role as Field

Project Manager, Mr. Elwell will be responsible for coordination of the remediation

activities. He will be responsible for implementation, scheduling, and integration of the

various technical disciplines required during the remediation activities.

Clayton Project Quality Control Officer

Dr. Hank Mittelhauser will serve as the Project Quality Control Officer. Dr. Mittelhauser

will provide general oversight and guidance to the Clayton management team. He will

review the findings and evaluations of the project.
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THERMAL Managers

Mr. Greg Beyke will be the lead engineer, Jerry Wolf will be the THERMAL Project

Manager, and Tom Powell will be the Site Manager.

Analytical Laboratory Project Manager

Mr. William Mottashed will serve as the First Environmental Laboratories, Inc. (First)

Project Manager. Mr. Mottashed will be responsible for coordinating laboratory analyses

and will provide an overview of final analytical reports.

Analytical Laboratory QA/QC Officer

Ms. Lome Franklin will serve as the First Laboratory QA/QC Officer. Ms. Franklin will

be responsible for overview of laboratory QA/QC procedures, overview of QA/QC

documentation, conduct of detailed audits, approval of laboratory corrective actions (if

required), technical representation of laboratory QA procedures, and overview and

approval of final analytical reports.

4.1.8 Construction QA/QC

A Construction Quality Control Plan has been developed for the ERH remediation system

construction and start-up. A copy is included as Attachment 4-A.

4.2 SOIL VAPOR EXTRACTION

This section describes the feasibility, installation, and operation of the SVE system to be

used to remediate residual VOCs present in the Mass Waste Sand and Gravel. The use of

SVE has been widely accepted by regulators and proven an effective in-situ remediation

technology. This in-situ technology is very effective in removing contaminants with

moderate-to-high vapor pressures in subsurface soils and bedrock with moderate-to-high
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permeabilities. The use of SVE to remove the VOCs within the Mass Waste Sand and

Gravel at the Lockformer property is the most practical and feasible remedial approach.

The completion of remediation will be based on evaluating the removal efficiency of

VOCs and conducting confirmation sampling (Section 5.0). Confirmatory samples will

be collected at various locations and depths to properly demonstrate RAOs have been

met. Statistical methods will be used to demonstrate the 95 percent confidence level for

confirmation data to meet the RAOs. If RAOs are not achieved, Lockformer will

evaluate modifying the SVE system design to enhance performance or operate the SVE

system in pulse mode for an extended period.

The design of the SVE system for the Mass Waste Sand and Gravel will be based on the

performance of a pilot test. A pilot test will be performed for a period of one to two

weeks to obtain design data for the full-scale system and air treatment system. Details of

the pilot test and design, construction, operation, and maintenance of the full-scale SVE

systems are described in the following sections.

4.2.1 Performance and Reliability of Technology

The process of SVE involves inducing a pressure gradient by withdrawing or injecting air

through a well or network of wells to move air through the pore spaces within the

unsaturated zone. Contaminants in the vapor phase are captured and removed by the

advective transport of air through the subsurface. The process of SVE removes

contaminants from the subsurface by causing dis-equilibrium between the various phases

and transferring the mass of volatile contaminants adsorbed on soil particles, residual

liquids (i.e., NAPLs and DNAPLs), and contaminants dissolved in pore water into the

vapor phase. As time progresses, the contaminant mass is steadily decreased until

contaminants are totally removed or concentrations are decreased below an established

cleanup standard.
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4.2.2 Feasibility of Implementation

The two most important factors for evaluating the feasibility of SVE are soil and

chemical properties. Soil properties include texture, porosity, saturation (i.e., moisture

content), wetting and non-wetting phases, residual water saturation, residual

NAPL/DNAPL saturation, capillary pressure, and permeability. Permeability of the

subsurface materials is the most important soil property when evaluating the feasibility of

SVE. Chemical properties of the contaminants include vapor pressure, Henry's Law

Constant, boiling point, soil adsorption coefficient, and solubility. The most important

chemical properties for evaluating the feasibility of SVE include vapor pressure, Henry's

Law Constant, and boiling point.

The vapor pressure of a contaminant is defined as its tendency to volatilize or evaporate.

Contaminants that exhibit vapor pressures greater than 0.5 mm Hg can be expected to

volatilize to a large degree. Henry's Law Constant is the tendency for a contaminant to

partition and volatilize from water. Contaminants with Henry's Law Constants greater

than 0.01 (dimensionless) exhibit a tendency to volatilize from water. The boiling point

of a contaminant is defined as the temperature at which a chemical's vapor pressure is

equal to the atmospheric vapor pressure under standard conditions. The boiling point of a

contaminant will decrease when the pressure in the subsurface is decreased by the

presence of a vacuum. Consequently, the boiling point of the contaminant will decrease,

and its tendency to volatilize will increase.

The Mass Waste Sand and Gravel ranges in thickness from 14 to 20 feet and consists of

deposits of fine- to coarse-grained sand and gravel. The silt and clay content of this unit

is typically less than 10 percent. This strati graphic unit contains concentrations of TCE,

the primary VOC of concern, ranging from less than 0.005 mg/kg to 50.9 mg/kg. The

vapor pressure, Henry's Law Constant, and boiling point for TCE are 57.8 mm Hg at

25° C, 0.422 (dimensionless) at 25° C, and 87° C, respectively. The thickness, geometry,
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and permeability of the Mass Waste Sand and Gravel and the chemical properties for
%""' TCE suggest that implementation of SVE will successfully achieve RAOs for this portion

of the site.

Although SVE has gained wide acceptance in the regulatory community as a proven

remediation technology, a pilot test will be performed to obtain data for the design of the

full-scale SVE system to be used to remediate the Mass Waste Sand and Gravel. The

data obtained from the pilot test will be used to design the system configuration and air

treatment system. Details of the pilot test and data used for the full-scale system design

are described in the following section.

4.2.2.1 Pilot Test

A 1 - to 2-week pilot test will be performed at the Lockformer site to obtain site-specific

parameters and provide the basis of design for the full-scale SVE system used to

« ^ remediate the Mass Waste Sand and Gravel. One vapor extraction well, four multi-point

monitoring probes, and four single-point monitoring probes will be installed near the

former fill port located on the western side of the facility building. The borings for the

extraction well and multi-point monitoring probes will be drilled to the base of the Mass

Waste Sand and Gravel (approximately 40 to 50 feet bgs) using hollow stem augers.

Borings for the single-point monitoring probes will also be drilled to within 2 feet of the

base of the Surficial Silty Clay Till and Fill. The monitoring probes will be installed at

radial distances of 20, 50, 75, and 100 feet from the vapor extraction well. These probes

will be used to measure the subsurface vacuum response during the pilot test and evaluate

the radius of influence, well spacing, and number of extraction wells required for the full-

scale remediation system. The probes completed in the Silty Clay Till will be used to

evaluate the pneumatic connection between the lower portion of the Silty Clay Till and

the Mass Waste Sand and Gravel.
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The locations of the pilot test well and monitoring probes are shown in Figure 4.2-1.

^^ During installation of the system, each well and monitoring point will have a separate

identification number. After the pilot test is completed, the extraction well and

monitoring probes will be incorporated into the full-scale SVE design.

The vapor extraction well will be constructed of 4-inch-ED Schedule 80 CPVC pipe and

well screen. CPVC materials are necessary to withstand heat generated by ERH

remediation within the Surficial Silty Clay Till and Fill during full-scale remediation.

The length of the well screen will be 15 to 20 feet to provide air withdrawal along the

entire thickness of the Mass Waste Sand and Gravel. The well screen will consist of

0.020-inch slotted openings. The construction details of the vapor extraction well are

shown in Figure 4.2-2. The multi-point monitoring wells will be constructed of 1-inch-

diameter Schedule 80 CPVC pipe and well screen. The screen for each probe will be one

foot in length with 0.010-inch slotted openings. Three monitoring probes will be placed

in the borehole so that the well screens will be located in the upper, middle, and lower

portions of the Mass Waste Sand and Gravel. The well screen for the single-point

monitoring probes will be placed 2 feet above the elevation of the base of the Surficial

Silty Clay Till and Fill. The construction details of the multi-and single-point monitoring

probes are shown in Figure 4.2-3. Monitoring probes have been included in the Surficial

Silty Clay Till and Fill unit to determine any interconnection between that unit and the

Mass Waste Sand and Gravel unit.

The vapor extraction well and monitoring probes will be completed approximately

0.5 feet bgs. A flush-mounted cover will be placed over the extraction wells and

monitoring probes. For the full-scale SVE system, the flush-mounted well covers for the

pilot test SVE well and monitoring probes will be removed, and the well pipe extended

above the design grade for the plenum and/or the ground surface.
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A mobile or trailer-mounted SVE unit will be used for the pilot test. The SVE unit will

be situated next to the extraction well and will consist of a low vacuum/high airflow

vacuum blower, a condensation tank and automatic drain pump, a silencer, an air dilution

valve (ADV), and ancillary piping and gauges. A telemetry system will monitor the

operating parameters of the SVE system. An equalization tank will collect water

discharged from the condensation tank. The exhaust stack of the SVE unit will be

connected to a 1,800-pound carbon canister to treat the air discharge during the test. The

vacuum blower for the SVE unit will generate maximum flow rates of 500 cfm and

vacuum levels up to 10 inches of Hg. The ADV on the SVE unit will be adjusted to

change the airflow conditions at various times during the test to evaluate the change in

field parameters.

The power for the SVE unit will be obtained from a temporary electrical box connected to

the facility power supply.

To limit noise generated during the pilot test, a silencer will be placed on the discharge

stack, and bails of hay will be placed along the sides of the SVE unit.

Field and operating parameters will be monitored at regular intervals during operation of

the pilot test SVE unit. The SVE unit will be operated at three different vacuum levels in

order to measure the parameters under varying airflow conditions. The SVE unit will be

operated at each vacuum level until operating and field parameters stabilize.

The operating and field parameters measured during the pilot test will include (1) vacuum

and airflow rate at the SVE unit; (2) temperature and vapor concentration at the SVE

exhaust pipe; (3) vacuum and airflow rate at each extraction well; and (4) vacuum

response at each monitoring probe. The vapor concentration at the exhaust stack will be

measured with a photoionization detector (PID). In addition, two air samples will be

collected for laboratory analysis during each of the three test phases. The air samples will
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be collected using a Summa-type canister and analyzed for VOCs by USEPA Method

TO-15. All data will be recorded on data sheets and in the field logbook.

The pilot test data will be evaluated and summarized in a report. The vacuum level, total

airflow rate, and exhaust temperature data will be used to evaluate the performance of the

vacuum blower relative to the varying flow and subsurface conditions. The relative vapor

concentration and air sample analytical data will be used to evaluate the mass removal

rate of VOCs and loading of the carbon units. These data will also be used to determine

the duration of remediation and modify the size and number of the GAC air treatment

units, if required.

The vacuum response data will be analyzed to evaluate the airflow conditions in the Mass

Waste Sand and Gravel, the radius of influence, and the well screen length of the

extraction wells. The radius of influence will be used to determine the number and

spacing of extraction wells for the full-scale remediation system. The vacuum response

data measured at the multi-point monitoring probes will be used to evaluate if airflow is

evenly distributed throughout the Mass Waste Sand and Gravel. If it is, the specified

screen length of the extraction wells will be 15 to 20 feet. If airflow is not evenly

distributed or heterogeneous conditions are encountered within the Mass Waste Sand and

Gravel, the placement of discrete extraction wells with smaller screen intervals will be

considered for the full-scale design.

4.2.3 Design and Technical Specifications

The SVE remediation system for the Mass Waste Sand and Gravel will consist of a

network of vertical vapor extraction (VE) wells and monitoring probes, process piping, a

manifold and main header pipe, a condensation tank, vacuum blower, fluid transfer pump,

equalization tank, and silencer. Figure 4.1-8 is a process flow diagram showing the

process components of the SVE remediation system. A conceptual layout of the full-
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scale SVE system is shown in Figure 4.2-4. During installation of the system, each
H|*"*' extraction well and monitoring point will be assigned a separate identification number.

The final number of extraction wells and well spacing for the Mass Waste Sand and

Gravel remediation system will be based on the results of the pilot test.

The SVE, air treatment, and water treatment units will be located within the southwestern

portion of the facility building (Figure 4.2-4). This area will be designated the

Remediation Equipment Area. To provide spill containment within the Remediation

Equipment Area, a curbed area will be constructed around the perimeter and the floor

sealed as necessary. The process piping for each extraction well will be connected to a

manifold located outside the facility building. The piping and manifold will be housed in

a building designated as the Valve Control Building. Details of the components for the

SVE system are described in the following sections.

4.2.3.1 Vertical Vapor Extraction Wells

\^f

Vapor extraction (VE) wells must be designed to move air evenly through all soils in

order to remediate them properly. The extraction wells used to remediate the Mass Waste

Sand and Gravel must also be able to withstand the heat generated by the ERH

remediation system. The final number and spacing of the VE wells will be based on the

results of the pilot test (Section 4.2.1.1).

Each vapor recovery well will be constructed with 4-inch ID Schedule 80 CPVC pipe and

slotted well screen, placed in a 12-inch-diameter borehole. The screened interval for the

VE wells will range from 15 to 20 feet depending on the thickness of the Mass Waste

Sand and Gravel and the results of the pilot test. A filter pack of appropriate grade will

be placed from the base of the borehole to 1 foot above the well screen. A 2-foot

bentonite seal consisting of bentonite pellets will be placed on top of the filter pack and
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hydrated with water. The remaining annular space will be sealed with grout to the ground

surface. A diagram of a typical VE well is shown in Figure 4.2-5.

The VE wells will be completed at least 3 feet above the design grade of the plenum and

above the ground surface for wells located outside the plenum. For VE wells located

within the plenum area, a 6-inch-diameter, Schedule 80 CPVC sleeve of appropriate

length will be placed around the riser pipe for the VE well. This sleeve will be used to

protect the VE well during placement of the asphalt cap for the plenum. After the asphalt

cap is constructed, the annular space between the sleeve and the riser pipe for the VE well

will be sealed with grout to prevent the off gases from escaping the ERH treatment zone.

The excess pipe above the plenum and/or ground surface will be cut, and a T-fitting will

be attached to the top of the VE well. A threaded cap will be placed on top of the

T-fitting, and a horizontal process pipe consisting of 4-inch ID, Schedule 80 PVC will be

connected to a manifold located outside the facility building. Connecting the process

lines to a centrally located manifold will allow the operator to easily adjust the vacuum

levels and airflow rates of individual VE wells and observe the response of the entire

system at one location. The process pipes on the plenum and ground surface will be

wrapped with insulation to limit condensation and freezing during the winter months of

operation.

The manifold for the SVE system will be constructed of 4-inch ID, Schedule 80 PVC

pipe, ball valves, and fittings. A vacuum gauge, sample port, pitot tube, and differential

flow meter will be installed on each SVE well manifold pipe, as well as the main header

leading to the SVE unit. The manifold will be housed in a building designated the Valve

Control Building where each SVE well will be valved individually. The final number of

wells, process pipes, and the size of the manifold will be based on the results of the pilot

test. The main header pipe for the manifold will be connected to the inlet of the SVE unit

located in the Remediation Equipment Area.
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4.2.3.2 Man itoring Probes

Several multi-point monitoring probes will be installed outside the extraction well array

to monitor subsurface vacuum and the performance of the Mass Waste Sand and Gravel

SVE unit. The total number of monitoring probes will be based on the results of the pilot

test. Based on the preliminary design, nine multi-point monitoring probes will be

installed around the perimeter of the SVE remediation area (see Figure 4.2-4).

The monitoring probes will be constructed of 1-inch-ID, Schedule 80 CPVC pipe and

screen. The well screen will be 1 foot in length with 0.010-inch slotted openings. The

well screens for the multi-point monitoring probe will be placed in the same borehole.

The well screens will be placed in the upper, middle, and lower portions of the Mass

Waste Sand and Gravel.

A filter pack consisting of an appropriate grade of sand will be placed along the screened

interval up to 1 foot above the top of the well screen. A 2-foot seal consisting of

bentonite pellets hydrated with water will be placed over the filter sand. This sequence

will continue for the multi-point monitoring probe well screens up to the top of the Mass

Waste Sand and Gravel. The remaining annular space along the Surficial Silty Clay Till

and Fill will be filled with grout (Figure 4.2-3)

The multi-point monitoring probes will be completed 1 foot above the ground surface.

Quick-connect fittings will be attached to the top of each monitoring probe to connect

tubing to a vacuum gauge during monitoring.

4.2.3.3 Condensation Tank

The main header from the SVE manifold will be routed to a condensation tank where

water is separated from the process air prior to entering the blower. The final capacity
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and design specifications for the condensation tank will be based on the results of the

'""*"'' pilot test. The preliminary estimate is that the amount of water generated will not exceed

0.5 gpm.

The condensation tank will include a mist eliminator to remove over 99 % of water

droplets that exceed 10 microns. An automatic transfer pump will pump the water

collected in each tank into an equalization tank. This water will then be pumped through

a water treatment system prior to discharge to the sanitary sewer.

4.2.3.4 Vacuum Blower

A low vacuum/high airflow blower will be used for the Mass Waste Sand and Gravel

SVE system. The specifications for the blower will be based on the results of the pilot

test. A blower with an airflow rate of 500 to 1,000 cfm and a vacuum of less than

10 inches Hg will be adequate for the SVE system used to remediate the Mass Waste

.,,- Sand and Gravel.
^vHr

4.2.3.5 Transfer Pump

Transfer pumps will be used for the SVE system to remove water from the condensation

tank and transfer water to an equalization tank. Activated by a series of float and relay

switches in the condensation tank, water will be pumped into a 500-gallon equalization

tank. A secondary pump located within or outside the equalization tank will discharge

water to the water treatment unit when activated by a float switch.

4.2.3.6 Equalization Tank

A 500-gallon equalization tank for the combined discharge from the SVE condensation

tanks and the ERH condenser will be constructed of polypropylene. The tank will be
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used to temporarily store water prior to discharge to the water treatment unit. A discharge

'' or sump pump will be placed in the equalization tank to transfer water for treatment. The

equalization tank will be situated within a secondary containment structure. A process

flow diagram is shown in Figure 4.1-8, and a preliminary layout is shown in Figure 4.2-6.

4.2.3.7 Silencer

A silencer will be placed on the air discharge stack of the SVE system and air treatment

unit to limit the noise levels produced during operation. The silencers will be specified to

reduce noise level below village ordinances.

4.2.3.8 SVE Power Supply

The power supply for the SVE unit will be obtained from the power supply at the facility.

The SVE unit will require a power supply that is 3-Phase, 230/460 Volts, and a minimum

~ ^ of 200 amperes circuits. A separate circuit box will be installed for the SVE unit.

4.2.3.9 Water Treatment System

The water discharge pipes for the ERH remediation system and SVE units will be

connected individually to the 500-gallon equalization tank. The water in the equalization

tank will be discharged in batches to the water treatment system. A process flow diagram

is shown in Figure 4.1-8.

The water treatment system will consist of two 200-pound liquid-phase GAC units placed

in series. The discharge from the ERH remediation system and SVE unit will be treated

by the carbon adsorption units prior to discharge to the sanitary sewer. Water samples

will be collected from sample ports located before the first carbon unit, between the first

and second carbon units, and after the last carbon unit - weekly for the first month of
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operation and semi-monthly for the next three months. Afterward, the carbon system will

be sampled monthly to determine the status for changing out the first carbon unit. The

samples will be analyzed for VOCs to monitor discharge and contaminant breakthrough.

Once breakthrough is detected in the first unit, the first carbon canister will be replaced

with a new canister. Flow will then be redirected so that the secondary unit is now the

primary unit, and the replaced unit is the secondary unit. Details of the water sampling

are discussed in Section 4.4.

As previously stated, the maximum flow rates from the condensers in the ERH system are

estimated at 1.7 gpm and 1.4 gpm from Areas 1 and 2, respectively. The maximum

anticipated flow rate from the condensation tank in the SVE system is 0.5 gpm. The

VOC concentrations in these waters will be low, based on experience at other sites. The

use of two carbon canisters in series, plus periodic testing of the waters as described

above, will insure removal of VOCs before discharge to the sewer system.

Clayton has met with representatives of the DuPage County Public Works Department,

the facility that receives water from the Lockformer sanitary system. Mr. Kevin Buoy,

Operations Manager, and Mr. Bill Kennedy, Chief Operator Region 9 West,

Environmental Concerns stated that, after a review of the operations described above,

they wished to receive copies of analytical reports. Clayton will provide the notification

and reports.

4.2.3.10 Air Treatment System

The design of the vapor phase carbon treatment system is intended to accomplish the

following objectives:

• Minimize the frequency of change outs, while maintaining the required removal of
VOCs prior to atmospheric discharge.
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• Insure that the system can handle well in excess of the maximum anticipated
volumetric flow rate.

• Insure that excess carbon adsorbers are always available.

The calculations used to design the vapor phase carbon treatment system are provided

below.

The mass of TCE present in soil in Area 1, the primary VOC of concern, is approximately

1,600 pounds. This estimate was obtained by using the analytical results from Area 1 and

assuming each data point was representative of the volume around that data point, hi

order to establish a conservative design, the mass of TCE in Area 1 soils is assumed to be

1,800 pounds. This conservative number also allows for loading on the carbon units by

other chlorinated solvents. Essentially all TCE liberated from the soils using ERH will

go to the carbon units since THERMAL's experience shows very few organics are ever

found in the condenser condensate.

The mass of TCE in Area 2 is significantly less than the mass of TCE in Area 1 since the

volumes are approximately equal, while the maximum concentration of TCE in Area 2 is

approximately 50 mg/kg, versus a maximum concentration of TCE in Area 1 of over

1,000 mg/kg. Therefore, a carbon system capable of handling TCE from Area 1 will be

capable of handling TCE from Area 2.

A very conservative estimate of the mass of TCE to be liberated from the Mass Waste

Sand and Gravel during SVE is expected to be 2,600 pounds. This estimate is based on

the average TCE values shown on Figures 2.1-7 and 2.1-8 for the Mass Waste Sand and

Gravel, using an average thickness of 15 feet and the area shown on Figure 4.2-4. The

estimate is conservative since it is highly likely that TCE concentrations in the western

portion of the treatment area will be significantly lower than the concentrations shown on

Figures 2.1-7 and 2.1-8.
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The remedial design provided by THERMAL specifies 25 to 30 days of heating to

increase soil temperatures to the boiling point of water, followed by approximately

another 150 days of heating at the boiling point of water. Based on THERMAL's

experience, a conservative assumption is that 50% of the TCE mass (or up to 900 pounds)

in Area 1 will be liberated during the first 30 days of operation. This is truly a maximum

estimated loading, since the current plan is to operate only approximately half of the

electrodes during initial start-up. If this procedure was followed, maximum loading

would be approximately 450 pounds over a 30-day period.

The design flow rate of air to the carbon units from the ERH system in Area 1 is
6120 scfm. Operation over 30 days will result in generation of 5.2 x 10 standard cubic

feet of air. 900 pounds of TCE equals 4.1 x 105 grams of TCE. Therefore, the maximum

loading into the first carbon unit is estimated to be 0.079 g/scf. This also corresponds to a

maximum estimated loading into the first carbon unit of 1 .25 pounds per hour, or

approximately 500 PPM.

Based on the above calculations, four 1,800-pound carbon canisters will be used in

parallel series. It is highly likely that one unit would be sufficient to adsorb all TCE

released during the first 30 days of operation, since it is unlikely that the maximum

estimated loading of 900 pounds will be achieved, for the reasons previously stated.

However, if breakthrough occurs (defined as a hydrocarbon concentration exiting the first

carbon units in series equal to or greater than 10 percent of the hydrocarbon concentration

entering the unit), the flow from the primary adsorbers will be redirected such that the

secondary adsorbers become the primary adsorbers, and the new units become the

secondary adsorbers.

The combined capacity of these units exceeds all the TCE expected to be liberated from

Area 1 . In addition, Lockformer will continue to maintain two spare carbon adsorbers
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until late in the remediation cycle when it becomes apparent the mass loading of TCE is

so low that no more than one spare unit is required.

The flow rate from the SVE system (guesstimated at 500 scfrn) will be controlled such

that the combined mass loading of hydrocarbon from the ERH and SVE system never

exceeds 800 pounds in a given month. It is highly unlikely that after the first three

months of operation, the combined mass flow rates of hydrocarbons from the ERH

system in Area 1 and the SVE system will exceed 500 pounds per month.

Once the remediation in Area 1 is complete, the ERH system will be moved to Area 2,

while the SVE system continues to operate. For the reasons stated earlier, the mass

loading from Area 1 to the carbon adsorbers will be significantly less than the loading

from Area 2, so the system design will be more than adequate to handle the load on the

system from Area 2.

The air discharge pipes for the ERH Remediation System and SVE unit will be connected

to a single header leading to the air treatment system. A process flow diagram is shown

in Figure 4.1-8.

The air treatment system will consist of two parallel systems each with two 1,800-pound

vapor-phase GAC units placed in series. Air samples will be continuously collected at (1)

a sample port located on the main header prior to the first carbon units, (2) a sample port

located between one section of pipe between two carbon units in series, and (3) the main

header pipe after the last carbon units. The air samples will be collected by an automatic

hydrocarbon analyzer (see Section 4.5) and continuously analyzed for total hydrocarbons.

Additionally, grab samples will be obtained for specific VOCs to monitor air discharge

and verify that carbon breakthrough has occurred. Once breakthrough is verified, the first

two carbon adsorption units will be changed out and replaced with new carbon units. As

with the liquid-phase GAC units, the former secondary unit will be repiped as the primary
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units, and replacement units will be repiped as the secondary units. Details of the air

sampling are discussed in Section 4.5.

hi the unlikely event fugitive emissions escape the plerium or any area outside of the

plenum, a blower will be installed to capture the emissions. These emissions will be sent

to the carbon adsorption system. Per the technical specification sheets, Figure 4.2-6

shows a detailed layout of the remediation area including the carbon adsorption system

and the instrumentation to be used for measurement of gases into the carbon treatment

system. The use of four carbon absorbers in parallel-series should result in a 99 %

removal efficiency of the inlet VOC content.

4.2.4 SVE System Installation

4.2.4.1 Vapor Extraction Wells

The vertical extraction wells and monitoring probes will be installed first. The total

number of vertical extraction wells and multi-point monitoring probes will depend on the

results of the pilot test. SVE extraction well installation on the western side of the system

(near the eastern side of Area 2) will require that benches or terraces be constructed along

the ridge to facilitate the drilling rig. Soils removed for the construction of these benches

will be characterized and properly disposed.

4.2.4.2 Process Piping, Manifold, and Equipment Installation

The process piping, manifold, and the remediation equipment will be installed by the

remediation construction contractor. The SVE system, air treatment units, and water

treatment unit will be located within the southwestern portion of the facility building as

shown in Figure 4.2-6. The manifold and Valve Control Building will be located outside

the southwestern portion of the facility building. The water and air discharge piping for
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the ERH Remediation system and the SVE unit will be connected to individual headers

for discharge to the water and air treatment units, respectively. All SVE piping will be

installed aboveground and insulated. This configuration will allow for the installation of

the ERH plenum prior to completion of the SVE piping and enable system maintenance

as necessary. Each well will be individually connected to the air treatment manifold in

the Valve Control building. Figure 4.2-7 shows a preliminary layout for the SVE vapor

extraction piping.

After the wells, process piping, manifold, and Valve Control building are installed, the

contractor will install an exclusion zone fence surrounding the ERH Remediation Area.

A local electrical contractor will install all electrical conduit and wiring, and connect the

SVE system and ancillary components to the facility power supply.

4.2.4.3 Testing and Start-up

The remediation construction and electrical contractor will test all components and

electrical connections. After the initial system check is complete, the SVE unit will be

operated with the ADVs in the open position. Ambient air will be drawn through the

SVE unit. After the equipment, components, and connections are checked out, the ADVs

will be closed. Clayton personnel will monitor the operating parameters of the SVE unit

and vacuum levels at the monitoring probes. After the parameters stabilize, Clayton will

adjust the valves at each extraction well to ensure the entire extent of VOCs in the

subsurface soils is within the radius of influence of the wells.

During start-up testing, air samples will be collected using Summa-type canisters prior to

and after the air treatment units. The samples will be submitted for laboratory analysis of

VOCs to determine initial vapor concentrations of TCE.
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4.2.5 Operation and Maintenance

\*s

The SVE unit will be operated on a continuous basis until the removal rate of the unit

becomes asymptotic and ERH remediation is completed. At a minimum, the SVE system

will operate at all times during the ERH remedial activities. Clayton will begin pulsed

operation of the SVE system once the contaminant removal rate of the system becomes

asymptotic. The pulsed operation of the SVE system will be approved by the USEPA.

Pulsed operation is more efficient in removing the final portion of residual contaminants

from the subsurface soils than operating the SVE system continuously. The pulsed mode

of operation allows residual contaminants adsorbed to the soil particles to volatilize and

re-equilibrate with contaminants in the pore vapor. When the SVE system is restarted for

a limited period, the pore vapor is removed, and the SVE system is turned off. This

process will be repeated in stages until remediation is complete.

The operation of the Mass Waste Sand and Gravel SVE unit will be decreased in stages

^ (i.e., 75%, 50%, and 25%) prior to confirmation sampling. After the removal rate of

VOCs becomes asymptotic, the operation of the SVE unit will be decreased to 75 %.

That is, the SVE system will be operated at least three weeks for every month of

operation. After removal rates of VOCs become asymptotic, the data will be evaluated to

decide if the SVE system can be operated at a lower time interval. This process will be

continued until the SVE system is operated at 25% or one week for every month of

operation. After removal rates become asymptotic or negligible during the 25% operating

stages, the data will be evaluated to decide if the SVE system should be shut off and

when to begin confirmation sampling.

Lockformer personnel will perform surveillance on the SVE unit on a daily basis during

the first 6 months of operation. Pressure monitoring will occur daily upon startup, and

will be performed weekly once the system has approximately reached steady-state

conditions. The pressure monitoring will be performed according to SOP 340. Clayton
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personnel will perform any maintenance necessary. After this time, Clayton personnel

will perform maintenance on a weekly basis. Maintenance will also be performed to

troubleshoot any unforeseen equipment malfunction(s). The maintenance schedule will

be coordinated with the air and water sampling schedules.

Maintenance will include checking the operation of the SVE system and electrical

components, tightening belts, greasing bearings, and changing oil in blowers and transfer

pumps, etc. Clayton will prepare and submit an Operation and Maintenance Manual to

USEPA for review and comment prior to the start-up of the SVE unit. The manual will

be kept onsite along with maintenance logs and datasheets.

4.2.6 Time Frame to Achieve Remedial Objectives

Based on experience with chlorinated solvents in permeable unsaturated soils, the

recovery rate of the SVE will experience an asymptotic decline in contaminant removal

within approximately 18 months of start-up. The exact time frame will depend on

subsurface conditions (i.e., moisture content, the presence of DNAPL, etc.). The SVE

system will be pulsed in stages (i.e., 75%, 50%, and 25%) after the initial asymptotic

decline in VOC mass recovery occurs. The pulsed mode of operation will continue until

confirmation sampling indicates RAOs have been achieved, or it is apparent that no

appreciable further recovery of VOC mass will occur.

At that time, Lockformer will prepare a technical memo that outlines the recovery efforts,

and requests the system be shut down due to the practical limitations of the technology

being reached. Upon approval by USEPA, Lockformer will then perform confirmatory

sampling in the mass waste sand and gravel.
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4.2.7 Project Management

Clayton and a remediation construction contractor will complete the SVE remediation of

the Lockformer property. Clayton's Laboratory in Novi, Michigan will perform chemical

analysis of all soil samples. All air samples will be analyzed by Performance Analytical

hie. in Simi Valley, California. Key individuals and their responsibilities are as follows:

Lockformer Project Manager

Mr. J. R. Svehla will be the Lockformer Project Manager for this project. He has general

oversight and project management responsibilities. He is responsible for completing the

project to the satisfaction of the Agency and meeting the remediation goals and

objectives.

Clayton Project Coordinator

Mr. Ron St. John, PG, will serve as the overall Project Coordinator for Clayton. Mr. St.

John will be responsible for the overall project and coordination between efforts. Mr. St.

John will be responsible for all communication and reporting to USEPA on the

Lockformer project.

Clayton Field Project Manager

Mr. William Elwell, PG, will serve as the Project Field Manager, hi his role as Field

Project Manager, Mr. Elwell will be responsible for coordination of the remediation

activities. He will be responsible for implementation, scheduling, and integration of the

various technical disciplines that will be required during the remediation activities.

Project Quality Control Officer

Dr. Hank Mittelhauser (Clayton) will serve as the Project Quality Control Officer.

Dr. Mittelhauser will provide general oversight and guidance to the Project Coordinator.

He will review the findings and evaluations of the project.
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Clayton Field Manager

Mr. John Wolski and the remediation construction supervisor will serve as the

remediation Field Manager. Both managers will be responsible for overseeing field

activities.

Analytical Laboratory Project Manager

Mr. William Mottashed will serve as the First Environmental Laboratories, Inc. (First)

Laboratory Project Manager. Mr. Mottashed will be responsible for coordinating

laboratory analyses and providing an overview of final analytical reports.

Analytical Laboratory QA/QC Officer

Ms. Lome Franklin will serve as the First Laboratory QA/QC Officer. Ms. Franklin will

be responsible for overview of laboratory QA/QC procedures, overview of QA/QC

documentation, conduct of detailed audits, approval of laboratory corrective actions (if

required), technical representation of laboratory QA procedures, and an overview and

approval of final analytical reports.

Air Monitoring Analytical Laboratory Project Manager

Ms. Kate Aguilera will serve as the Performance Analytical Inc. Project Manager.

Ms. Aguilera will be responsible for coordinating laboratory analyses and providing an

overview of final analytical reports.

Air Monitoring Analytical Laboratory QA/QC Officer

Ms. Lynn Fulks will serve as the Performance Analytical hie. QA/QC Officer. Ms. Fulks

will be responsible for overview of laboratory QA/QC procedures, overview of QA/QC

documentation, conduct of detailed audits, approval of laboratory corrective actions (if

required), technical representation of laboratory QA procedures, and overview and

approval of final analytical reports.
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4.2.8 Construction QA/QC
\^

The Clayton Field Manager and remediation construction supervisor will be responsible

for overall construction coordination, reporting to the Clayton Project Manager,

scheduling, and equipment installation and testing. These field supervisors will also be

responsible for field supervision, testing, and routine operations.

A Construction Quality Control Plan for the SVE remediation system installation is

included as Attachment 4-B.

4.2.9 SVE System Removal

Once the remediation is complete and confirmation sampling affirms that the cleanup

objectives have been met, the SVE wells and vacuum piezometers will be removed from

the subsurface and the former boreholes will be grouted. At a minimum, these

abandonment procedures will meet the substantive requirements of 77 IAC 920.120.

4.3 WATER DISCHARGE MONITORING

The water treatment system will consist of two 200-pound carbon units placed in series.

The condensate from the SVE and ERH units will be transferred to a 500-gallon holding

tank in the remediation area. The water from this tank will be discharged in batches

through the treatment system. The treated water from this system will be discharged to

the sanitary sewer after treatment. Water samples will be collected on a regular basis

from sample ports located prior to, between, and after the carbon adsorption units. The

water samples will be analyzed for VOCs (Method 8260) to evaluate the treatment

efficiency of the carbon units, when to change out a carbon unit, and demonstrate

compliance with any discharge permits.
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Water samples will be collected weekly for the first month of operation and semi-monthly

for the next three months. After that time, water samples will be collected monthly.

4.4 AIR MONITORING

The air monitoring program has two primary components. One component is monitoring

air inside the plant, including worker exposure and operation of the activated carbon

adsorbers. The other component is monitoring ambient air in the vicinity of the plant.

The purpose of the ambient air monitoring program is to demonstrate that emissions from

the two sources (the stack and the plenum) do not exceed EPA-recommended ambient air

quality standards in the community. The purpose of the air monitoring program within

the plant is to demonstrate that Threshold Limit Values (TLVs) for 8-hour exposure to the

chemicals of concern are not exceeded.

USEPA has recommended the following short-term screening values for ambient air

standards in the residential community:

Chemical

TCE

1,1 -DCE

1, 2-DCE (cis + trans)

Vinyl chloride

1,1,1-TCA

1,1 -DCA

PCE

Maximum Annual Exposure (ppb)

100

20

200

30

700

N/A

40

The corresponding TLV limits for the above chemicals, based on exposure for 8 hours,

are as follows:
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Chemical

TCE

1,1 -DCE

1, 2-DCE (cis + trans)

Vinyl chloride

1,1,1-TCA

1,1 -DCA

PCE

Maximum (8-hr) Exposure (ppb)

50,000

5,000

200,000

1,000

350,000

100,000

25,000

4.4.1 Monitoring Worker Exposure and the Air Treatment Systems

Worker exposure and general site air monitoring will be performed through use of a

Miran real time analyzer. Detection limits for this analyzer are provided in

Attachment 4-E. Results from the Miran will be compared with the TLVs for the

respective compounds. In the event a TLV is exceeded, EPA will be notified, and

corrective actions will be implemented. The proposed corrective actions will be included

with the notifications of exceedence. The most likely corrective action would be use of a

vacuum system to direct plant air to the carbon treatment system.

A continuous Heated Total Hydrocarbon Analyzer will be used to monitor the air

treatment system concentration of total hydrocarbons at the inlet to the first carbon units,

the concentration between the first and second carbon units, and the emissions from the

second carbon units. This instrument will also analyze air samples obtained from the

plant air within the facility at a location approximately 100 feet north of the treatment

area. The location of the hydrocarbon analyzer is shown in Figure 4.2-6. Lockformer

proposes using a Model 5 1 Heated Total Hydrocarbon Analyzer manufactured by Thermo

Environmental Instruments. A description of this instrument is provided in Attachment

4-C to this section. The instrument has five sample inlets. The fifth sample inlet will be

used for calibration of the instrument. Output from the five sample inlets will go to a

data logger.
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Supplementary information on plant air quality can be obtained using the results from the

hydrocarbon analyzer. However, this instrument measures only total hydrocarbons. At

the same time as samples are obtained for the total hydrocarbon analyzer, grab samples

for laboratory analysis will be obtained from sampling ports on the treatment system and

in the plant in order to develop correlations between total hydrocarbons and individual

constituents.

The hydrocarbon analyzer will switch streams approximately every 15 minutes.

Sampling data will be recorded after sufficient time has elapsed to purge the sampling

line five times. Readings will then be made every 15 seconds and averaged over a one-

minute time interval. The data logger will be accessed to determine the hydrocarbon

concentration recorded on the hydrocarbon analyzer at the time the samples were

obtained for TO-15 samples.

The hydrocarbon analyzer will be used to collect samples from the inlet to the carbon

treatment system, between the two carbon units, and after the last carbon unit. Analyses

of the Summa canisters will be made by Performance Analytical, Inc. The TO-15

samples will be collected twice a week until the soil temperature reaches 50° C. Once the

soils reach 50° C, daily samples will be obtained only from the stack exhaust. Daily

sampling of the exhaust from the last carbon unit will continue as long as the

concentrations exceed 10% of the maximum allowable emissions, as defined in the next

section. Daily sampling will occur for a minimum of 30 days. After this time, if no

increase in total hydrocarbon emissions is observed, weekly sampling will be performed.

If an increase in total hydrocarbon emissions is observed that would result in estimated

individual species equaling 10% of the allowable emissions, daily sampling would

resume. This protocol will be followed for both remediation areas. This schedule is

proposed since significant emissions will not be observed until the soil temperature

reaches approximately 50° C. Sampling using Summa canisters will follow the USEPA

SOP No. 1704, dated July 27, 1995 (revision No. 0.1).

Lockformer Work Plan
The Lockformer Company / Lisle, Illinois
15-65263 Section 4 / 09/20/02 / RBS/BRS Rev:2 4-48



Once the ERH system raises the soil temperature of each of the two soil remediation areas

(Area 1 and Area 2) to 80° C, an emissions stack test from the remediation system carbon

units will be performed. This stack test will require acquisition of stack gases using

tedlar bags and laboratory analyses using EPA Method 18. Stack tests using Method 18

techniques will be run annually on the anniversary of the last test for as long as the soil

ERH remediation system operates.

When "breakthrough" is detected (the outlet concentration from the first carbon units

equals or exceeds 20 percent of the inlet concentration to the first set of carbon units), the

first set of carbon units will be replaced. The second set of carbon units will then become

the first set of carbon units, and a new set of carbon units will then be installed to become

the second set of carbon units.

4.4.2 Ambient Air Monitoring

The ambient air monitoring program consists of determining background VOC

concentrations, if any, and ambient VOC concentrations during operation of the

remediation systems.

The ambient air monitoring program has the following main components. They are:

• Installation of a meteorological station. Instrumentation to measure wind speed, wind
direction, temperature, relative humidity, barometric pressure, rainfall, and light
intensity will be installed at the Lockformer facility at a location removed from any
obstructions. A description of the instrumentation and sensor specifications is
provided in Attachment 4-D to this section. The instrumentation will be installed and
tested before operation of the remediation systems. Installation will be done by AWS.
AWS provides meteorological stations for the National Weather Service and has a
contract with the Homeland Security Agency to provide meteorological data
throughout the country using over 6,000 of the weather stations they have installed.
The instrumentation is calibrated before delivery to the site. The only parameter that
cannot be calibrated before shipment is the barometric pressure. Once the
instrumentation is installed onsite, AWS will be contacted by modem, and the
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barometric pressure reading will be compared to other weather stations in the area,
using triangulation. The reading will be adjusted, if required. On a weekly basis,
Clayton will contact AWS, and the readings will be checked by AWS. AWS has
assured Clayton that the installation will follow EPA-454/R-99-005, "Meteorological
Monitoring Guidance for Regulatory Modeling Applications," Section 3.2, including
the 1 OX rule.

• Dispersion modeling will be performed using either the EPA Screen 3 model or the
EPA ISCST model to calculate the allowable emissions from the stack and the
allowable concentrations at the facility perimeter that would not result in exceedance
of the annual standards shown in Section 4.4.

• Installation of four fixed monitoring stations at the four corners of the perimeter of the
facility. Once the ERH system is turned on, a Summa canister will be placed in the
monitoring station that is most downwind from the remediation area, based on the
wind direction shown on the meteorological station. The Summa canister will collect
samples over an 8-hour time period. Results from performing TO-15 analysis on
samples from the Summa canisters will be compared to the ambient screening
standards presented in Section 4.4. Sampling will be performed twice a week until
the temperature reaches 50° C, and then daily for 30 days. Based on the results of
analysis of these samples, Lockformer will recommend a sampling strategy for future
days.

• Until such time that EPA decides that the sampling frequency can be reduced, one
Summa canister sample will be acquired in the residential neighborhood each day the
ERH system is operated. The canister will collect 24-hour samples. The locations
will be based on using the modeling to indicate the location of highest anticipated
impact. Access for placement in the residential neighborhood will be made by EPA.

• Use of the Miran infrared analyzer to determine the concentration of the VOCs
identified above. Instantaneous readings for each chemical will be made three times
per day during normal business hours, at four locations along the perimeter of the
remediation area fence.

4.4.2.1 Determination of Background VOC Concentrations

Before start-up of the ERH System, a minimum of four background samples will be

obtained using Summa canisters, using the protocol described above. Should any VOCs
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be detected during this background determination, the USEPA will be immediately

"*"*' notified.

4.4.3 Corrective Actions

If stack emissions exceed 20% of the calculated allowable emissions, the second carbon

units will be replaced.

If exceedances of allowable concentrations of constituents at the property perimeter or in

the community are observed due to releases from the plenum, a cover will be placed over

the area where the emissions are occurring, and a vacuum source will be applied to direct

air to the carbon treatment system. Provisions have been made in the design of the

carbon system to accept this air.

The modeling described in Section 4.4.1 will be used to determine acceptable 8-hour and

^n^ 24-hour concentrations that would not result in exceedence of the annual standards

presented in Section 4.4.

4.4.4 QA/QC

Before start-up of the ERH system, if the ambient air sampling program shows the

presence of organic constituents of concern, Summa canisters will be used to obtain

samples of ambient air not affected by the ERH system. The frequency of background

sampling will be determined by the levels of constituents detected.

When the Miran real time analyzer and Summa canisters are used, the information will be

recorded in a hard-cover, numbered field logbook. The logbook will contain information

on the time and date of installation and retrieval of each Summa canister, the canister

number, the station at which the Summa canister was placed, and any difficulties
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encountered. The logbook will also be used to record all information such as date, time,

weather conditions, station, and monitored value for analyses performed with the Miran

analyzer. The meteorological parameter during the sampling time will be obtained from

the meteorological station. Samples for TO-15 analyses will be shipped to Performance

Analytical, using the chain of custody form presented as Attachment 4-F.

4.5 TREATMENT SYSTEM INSTALLATION-DERIVED WASTES

The installation of the ERH remediation and SVE system will generate the following

treatment-derived wastes: soil from drill cuttings and benching, decontamination water,

water from soil moisture (extracted as water vapor), and non-hazardous miscellaneous

waste. Secondary waste generated during the treatment of the air emissions and

condensate water from both the ERH remediation and SVE systems will include GAC.

4.5.1 Soil Cuttings and Decontamination Water

Soil cuttings and decontamination water generated during the installation of the treatment

system will be managed as described in Section 1.5.6 of the QAPP, provided as

Volume m.

4.5.2 Water from Soil Moisture

A portion of the inherent moisture content of the surficial silty clay till/fill and the mass

waste sand and gravel unit will be removed by the ERH remediation and SVE process.

The infiltration of water in the mass waste sand and gravel unit should not interfere with

the performance of the SVE system. The majority of the precipitation will be removed as

surface runoff into storm sewers. Infiltration through the surficial silty clay till/fill into

the mass waste sand and gravel should be negligible.
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Moisture in the mass waste sand and gravel will be removed as water vapor as it travels

through the network of extraction wells, process piping, and SVE condensate separator.

As collected steam and air pass through the ERH condensers and SVE condensation

tanks, water will collect and be transferred via a transfer pump into a 500-gallon

equalization tank. This water will then be pumped through two 200-pound carbon

adsorption units placed in series, as previously described.

4.5.3 VOC Vapor Emissions

Air emissions from the combined ERH remediation system and SVE unit will be

connected to one discharge header and treated by four 1,800-pound GAC units placed in

parallel-series. The emissions from the GAC treatment system will be designed to

remove 99 % of the emissions from the remediation systems.

4.5.4 Used Carbon

When the adsorptive capacity of the carbon unit is no longer available, the carbon unit

will be replaced, and the used carbon will be transported offsite as a hazardous waste for

disposal or regeneration.

4.5.5 Non-Hazardous Miscellaneous Waste

Site remediation will also generate non-hazardous waste such as empty material bags

(sand, Bentonite, and Portland cement), scrap CPVC piping, and miscellaneous debris.

This non-hazardous waste will be managed and disposed in accordance with appropriate

state and local solid waste requirements.
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4.6 SOIL REMEDIATION - FORMER VAPOR DEGREASER AREA

Investigations at the site have identified VOC concentrations exceeding RAOs in the soil

located in vicinity of the former vapor degreaser. Section 2.0 discusses the results of the

investigation activities to date. The vapor degreaser was taken out of service in February

2001, and subsequently disassembled and removed from the site in December 2001.

Additional investigations to further define the extent of soil exceeding RAOs are

discussed in the Field Sampling Plan (FSP), which is included in the QAPP presented as

Volume UI.

4.6.1 Former Vapor Degreaser Area Soil Excavation

Soil excavation will be conducted in the vicinity of the former vapor degreaser to remove

soils accessible exceeding RAOs. Due to the proximity of the subject area to vital

operational areas of the facility, the lateral limits of the excavation were determined in

cooperation with the USEPA OSC Steve Faryan in an effort to remove the maximum

amount of soil exceeding RAOs without impeding facility operations to the point of

shutdown or creating structural problems with the facility building. The lateral limits of

the excavation are illustrated in Figure 4.7-1. The vertical limits of the excavation will be

determined upon receipt of the results of the additional investigation activities proposed

for the subject area. However, the excavation sidewalls will be sloped to provide

adequate stability to the nearby support columns and stationary operational equipment.

Sloping of the excavation sidewalls will be determined once excavation is initiated and

field conditions are determined. It is unlikely that the sidewall excavations will exceed a

2:1 slope.

The material will be excavated from the subject area and transferred to rolloff boxes

staged outside the site building. The soils will be transferred using a carrier box capable
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of being moved by a forklift. During transfer from the exclusion area to the rolloff boxes,

these carrier boxes will be covered to reduce VOC emissions.

Prior to accepting any soil, the rolloff boxes will be lined with plastic sheeting and

covered at the end of each work shift. Due to the interior nature of the excavation area

and the presence of facility personnel, a conservative approach to minimizing exposure to

potential vapors and particulates resulting from the excavation activities has been

developed. This approach will include the following components in addition to the

procedures established in the Health and Safety Plan developed for the site:

• Prior to any soil removal activities, a negative air containment zone will be
constructed around the limits of the proposed excavation. The containment zone will
be constructed using plastic sheeting arranged in a canopy fashion to enclose an area
that will include the entire surface of the excavation in addition to the excavation
equipment. Air exchange fans will be used to create the negative air pressure
environment within the containment zone and discharge air from within the
containment zone to the site's existing vapor exhaust system. The proposed limits of
the negative air containment zone are illustrated in Figure 4.7-1.

• All excavation and loading of contaminated soil inside the facility will occur within
the negative air containment zone.

• Continuous air monitoring for VOCs will be conducted within and outside the
containment zone throughout the duration of the soil removal activities.

• Contaminated soil will be covered (plastic sheeting, etc.) during transfer from the
exclusion zone to transport boxes staged outside the facility.

4.6.2 Waste Characterization

Prior to initiation of excavation activities, waste characterization profiles will be

established for the contaminated material. Due to the applicable land disposal

restrictions, waste profiles will be established in such a manner that will allow the
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material to be directly landfilled as hazardous waste in a Subtitle C cell, or treated

through a chemical-oxidation process prior to disposal in a Subtitle C cell.

4.6.3 VOC Characterization

When a rolloff box is filled, the VOC concentration of its contents will be evaluated to

determine if the material meets applicable land disposal requirements. The evaluation

will include the collection and analysis of one soil sample from each rolloff box of

excavated soil. The soil sample will be submitted for rush VOC analysis by Method

8260. The results of the VOC analysis will be compared to the land disposal

requirements for applicable VOCs established in 35 IAC Part 728 for constituents in a

soil matrix.

4.6.4 Transportation/Disposal

Each rolloff box of soil will be transported offsite under manifest for treatment and/or

disposal as hazardous waste. Material that does not meet land disposal requirements as

determined by the methods discussed in Section 4.6.3 will be transported offsite to a

chemical-oxidation treatment facility. This material will be treated to acceptable levels

and landfilled as hazardous waste in a Subtitle C cell. Soil that meets land disposal

requirements will be transported offsite and directly landfilled as hazardous waste in a

Subtitle C cell.

4.6.5 Confirmation Sampling

Soil confirmation samples will be collected from the final limits of the excavation base

and sidewalls. Sample locations will be determined using a 20-foot sampling grid. The

soil samples will be submitted for VOC analysis using Method 5035/8260B.
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4.6.6 Backfilling

The excavation will be backfilled to approximately 1 foot below floor grade with clean

soil and compacted in lifts. The excavation will be finished with an 8-inch reinforced

concrete surface that will be pinned into the existing slab flooring.

4.6.7 Equipment Decontamination

Prior to exiting the exclusion zone, the excavation equipment will be decontaminated.

The residual decontamination materials will be containerized along with the exclusion

zone canopy materials and managed in accordance with methods discussed in

Section 1.5.6 of the QAPP, presented as Volume HI. Additional information regarding

decontamination procedures is established in SOP No. 500.
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TYRICAL MULTI-POINT MONITORING RROBE DESIGN
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ABBREVIATIONS AND ACRONYMS

ACI American Concrete Institute
ANSI American National Standards Institute
ASTM American Society for Testing and Materials
bgs below ground surface
CFR Code of Federal Regulations
Clayton Clayton Group Services
CPVC chlorinated polyvinyl chloride
CQCP Construction Quality Control Plan
ERH Electrical Resistive Heating
EPA U.S. Environmental Protection Agency
GAC granular activated carbon
gpm gallons per minute
HAZWOPER Hazardous Waste Operations and Emergency Response
Hg mercury
HP horsepower
kV kilovolt
kVA kilovolt-amps, similar to kilowatts
MSDS Material Safety Data Sheet
NIST National Institute of Standards and Technology
NSF NSF International, formerly National Sanitation Foundation
PCU power control unit
ppmv parts per million volumetric
psi pounds per square inch
PVC polyvinyl chloride
QA quality assurance
QC quality control
RH relative humidity
scfm standard cubic feet per minute
SSHSP Site Specific Health and Safety Plan
TCE trichloroethene
THERMAL Thermal Remediation Services, Inc.
VOCs volatile organic compounds
V volt
VR vapor recovery
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EXECUTIVE SUMMARY

This Construction Quality Control Plan (CQCP) has been prepared for the installation of

the Electrical Resistive Heating (ERH) system at the Lockformer site. ERH systems

operate by applying electricity to electrodes placed at specified depths in the subsurface.

As power is applied to the electrodes, the soil matrix resists the flow of electricity

between the electrodes, causing the subsurface to be heated. Subsurface temperatures are

increased to the boiling point of groundwater and targeted contaminants, including

volatile organic compounds (VOCs) and, particularly, trichloroethene (TCE) in this case.

Once subsurface temperatures reach the boiling point of groundwater, steam and

volatilized contaminants migrate upward to be collected in the vadose zone by vapor

recovery wells and routed to vapor and condensate treatment systems.

The Lockformer site remediation will include the design, installation, and operation of an

ERH system to enhance the vapor extraction of VOCs - in particular, TCE. ERH systems

consist of electrodes, an electrical power control unit (PCU), temperature and pressure

monitoring systems, a vapor recovery system, and vapor and condensate treatment

systems.

The CQCP presents the quality assurance (QA) and quality control (QC) requirements

and procedures to be followed during installation of the ERH system. The objective of

the CQCP is to ensure that the finished system adheres to the technical specifications for

the ERH remediation. QA activities include all those actions which provide confidence

that quality is achieved. The overall QA program for the ERH remediation establishes

responsibilities and authorities, defines polices and requirements, and provides for the

performance and assessment of the work. QC activities include those actions that involve

the use of appropriate policies and procedures in the performance of the work scope.

The CQCP identifies the procedures to be followed during installation of the ERH system

to ensure that construction materials are of suitable quality, that system components are
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capable of meeting the ERH design and operating criteria, that proper installation

methods and techniques are followed, that installation quality checks are performed, and

approvals obtained before the system is operated. The CQCP identifies the installation

QA/QC team members and outlines their responsibilities; it also describes or references

the frequency of quality control activities, standards for documentation, and methods for

resolving deficiencies and exceptions.

Lockformer Work Plan
CQCP - Electrical Resistive Heating
15-65263 Attachment 4-A/ 09/20/02 / RBS/BRS Rev:2 Vll



1.0 TECHNOLOGY DESCRIPTION

The selected remediation technology uses electrical resistive heating (ERH) in saturated or

unsaturated soil to raise subsurface temperatures. Subsurface heating may be used for

several remedial purposes, including contaminant volatilization, in-situ steam stripping,

enhancing soil vapor extraction rates, and increasing biological degradation rates.

Subsurface heating also increases the rates of chemical reactions that destroy chlorinated

hydrocarbons in accordance with the Arrhenius Law.

To implement ERH, electrodes are placed into the ground so they surround a targeted

contaminated region. Each electrode then is connected to a separate power supply

transformer to provide it with a unique phase of electrical current.

The ERH power electrodes conduct electrical energy to the subsurface and are designed

to input that energy only at selected subsurface depth intervals. In the resistively heated

intervals, the electrode construction materials are un-insulated, and the electrode borehole

annulus is packed with a conductive material to increase the effective diameter of the

electrode. In those portions of the subsurface where ERH is not desired, the electrode

construction materials are insulated, and the borehole annulus is filled with non-

conductive materials such as sand, bentonite, or cement. At strategic depths in the

electrode borings, sand filters are installed to assist the vapor recovery (VR) process, or

impermeable seals are installed to prevent heated fluids or vapors from migrating up the

borehole.

An ERH power control unit (PCU) is used to condition standard three-phase electrical

power for use in subsurface heating. Electrodes are connected to the PCU so they are out

of phase with adjacent electrodes. Thus, each electrode will conduct current to the out-

of-phase electrodes surrounding it. Resistance by the subsurface environment to this flow

of electrical current uniformly heats the soil and groundwater between the electrodes.
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Because electrically conductive intervals can be installed at multiple depth intervals, it is

possible to heat separate subsurface depths independently or in unison.

As the subsurface is resistively heated, contaminants are volatilized, and soil moisture

and groundwater are converted to steam. The production of steam during ERH

operations effectively provides in-situ steam stripping of volatile organic compounds

(VOCs) from the soil matrix. By raising subsurface temperatures above the boiling point

of the mixture of targeted contaminants and groundwater, ERH significantly enhances the

speed and effectiveness of physical contaminant removal. On its own, ERH technology

does not necessarily remove contaminants from the subsurface. Rather, it provides the

physical conditions necessary to release the contaminants from groundwater and the soil

matrix, allowing them to migrate up toward the surface where they are collected by a VR

system.

The ERH process is self-correcting with regard to overheating. As the soil between the

electrodes is heated to boiling, water is removed from the soil matrix. Once the residual

water content reaches about 5%, the resistivity of the soil matrix increases rapidly, and

electrical current no longer will flow through that portion of the treatment volume.

Because of this phenomenon, only soil immediately adjacent (within inches) to the

electrodes can be heated beyond the boiling point of groundwater at depth.

Once steam and volatile contaminants are collected by the VR system, steam condenses

to water, and the volatile vapors are treated before release to the atmosphere. As the

treatment area is cleaned, contaminant concentrations in the recovered soil vapors

decrease. During an ERH cleanup, the results of interim soil vapor and soil sampling are

used to track remediation progress. The concentrations of VOCs in the recovered soil

vapors are used to establish schedules for interim sampling of the treated media. Once

interim sampling indicates the cleanup goals established for the project are met or

exceeded, confirmatory soil samples are collected.
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The critical components required to implement ERH include the following:

• Electrodes

• VR wells

• Plenum

• A subsurface temperature monitoring system

• Vadose zone vacuum monitoring piezometers outside perimeter of the treatment area

• A ERH PCU to condition three-phase power for application to the subsurface

• An above-grade steam and vapor collection system, including piping, a blower, and a
condenser.

• A vapor treatment system.

• Vapor sampling systems to measure VOC removal from the subsurface, determine the
efficiency of the vapor treatment system, and measure the VOC concentration in the
final system discharge.

• Data acquisition systems.

• A computer control system for continuous remote control of power.
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2.0 PROJECT AND PLAN DESCRIPTION

2.1 PROJECT DESCRIPTION

See Section 4.0 of this Work Plan.

2.2 PROJECT OBJECTIVES

See Section 4.0 of this Work Plan.

2.3 INSTALLATION PHASES

Installation of the system will commence only when notice to proceed is given by

Clayton. Clayton will be responsible for overall management of the system installation.

While there will be some overlap of phases during system installation, the process will

proceed through the following major phases.

• Clayton and Lockformer will perform general site preparation activities.

• An electrical power drop has already been installed in the area adjacent to the ERH
remediation site.

• Staging locations for the larger system equipment components will be prepared.

• Specialty materials for constructing the electrodes and the ERH portions of the
remediation system will be procured and mobilized to the site.

• Drilling services will be procured, and the drilling subcontractor will mobilize
standard drilling materials and equipment to the site. Standard drilling materials will
include well casing, bentonite, grout, and sand.

• The drilling subcontractor will perform the installation of the electrodes, VR wells,
vacuum monitoring piezometers, and temperature monitoring points (TMPs) under
the supervision of Clayton.
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The ERH PCU and condenser will be mobilized to the site and placed on the
previously prepared staging locations.

The VR system components will be procured and mobilized to the site. The VR
piping system will be constructed and connected to the VR wells.

The vapor treatment system components will be procured, mobilized to the site, and
placed on the previously prepared staging locations.

The ERH PCU will be connected to the electrodes, the VR piping system to the
condenser, and the condenser to the vapor treatment system.

The plenum will be placed over Areas 1 and 2.

The electrical connections to the system components will be completed, and the
interlock control wiring between system components will be installed.

Shakedown testing of the ERH PCU, the condenser, the VR system, and the vapor
treatment system will be performed. Appropriate testing work guides and worker
training will control these testing activities.

Shakedown testing of the complete ERH remediation system will be performed.
Appropriate testing work guides and worker training will control these testing
activities.

The ERH remediation system will be placed into operation only when the notice to
proceed is given by Clayton.

2.4 PLAN DESCRIPTION

The CQCP presents the QA and QC requirements and procedures to be followed during

installation of the ERH remediation system. QA activities include all those actions which

provide confidence that quality is achieved. The overall QA program for the remediation

establishes responsibilities and authorities, defines polices and requirements, and

provides for the performance and assessment of the work. QC activities include those

actions that involve the use of appropriate policies and procedures in the performance of

the work scope.
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Quality issues are covered in various components of the Clayton QA/QC Program, the

ERH design, and this CQCP.

The objective of the CQCP is to ensure that the finished system adheres to the ERH

remediation system design. This CQCP identifies the procedures to be followed during

installation of the ERH system to ensure construction materials are of suitable quality,

system components are capable of meeting design operating criteria, proper installation

methods and techniques are followed, and installation quality checks are performed

before the system is operated. The CQCP identifies the installation QA/QC team

members and outlines their responsibilities; it also describes or references the frequency

of quality control activities, standards for documentation, and methods for resolving

deficiencies and exceptions.
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3.0 QUALITY ASSURANCE TEAM

The implementation of QC systems during the installation phase of the remediation

includes the involvement of personnel from Clayton and THERMAL. The QA team

members represent qualified individuals with strong professional training and prior work

experience in implementing QA activities and a demonstrated ability to perform their

required QA functions. The structure of the QA team is shown graphically in Figure 1.

Fig. 1. Quality Assurance Team Organization Chart
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3.1 RESPONSIBILITIES AND AUTHORITIES

The principal parties involved in QA activities for the installation of the ERH remediation

system include leaders of the Clayton project team and leaders of the THERMAL project

team.

3.1.1 Regulatory Agencies

Clayton will perform oversight of the project and is responsible for communications with

the United States Environmental Protection Agency (USEPA). It is expected that the

USEPA will review and comment on documents produced for the performance of this

remediation project.

3.1.2 Clayton

Clayton is directly responsible for the overall quality of the project and for ensuring that

project goals and objectives are met in a high-quality manner. Clayton is responsible for

communications with the regulatory agencies. This responsibility includes submission of

required documentation demonstrating that design and QA specifications and system

performance standards were achieved.

3.1.3 Clayton QA Manager

The Clayton QA Manager is responsible for verifying implementation of the QA program

by the project teams during the installation of the remediation system, approving

nonconformance reports and corrective actions, and reviewing and approving any project-

specific procedures. Some specific QA tasks for which the QA Manager is responsible

are the following:
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Review conformance of materials and equipment to design specifications
Conduct periodic inspections of site during construction
Administer the construction QA program
Certify the Construction Completion Report

3.1.4 Clayton Project and Field Managers

The Clayton Project and Field Managers are responsible for overseeing the ERH

remediation (including all plans and field activities) and communicating with the Clayton

QA Manager, client, and appropriate regulatory agencies. The Clayton Field Manager

reports to the Clayton Project Manager and performs the following responsibilities:

• Completely understands the ERH design documents and CQCP.

• Recognize and immediately report deviations from design documents or CQCP to the
Clayton Project Manager.

• Be available at all times work is ongoing and prepare any field change orders.

• Communicate with subcontractors and other involved parties during system
installation activities.

• Record, maintain, and forward progress reports and other project data to the
appropriate parties.

• Secure and maintain documents that identify changes to the ERH design and the
CQCP.

• Review work product for acceptance, rejection, or further evaluation.

3.1.5 THERMAL'S QA Manager

The THERMAL QA Manager will report to the Clayton Field Manager and is responsible

for ensuring that all QA aspects of the ERH design and the CQCP, which are assigned to

THERMAL, are implemented. The THERMAL QA Manager provides direction to the

Lockformer Work Plan
CQCP - Electrical Resistive Heating
15-65263 Attachment 4-A/ 09/20/02 / RBS/BRS Rev.2



G R O UP S E R V I t: £ S

THERMAL staff on QA issues and interfaces with the Clayton QA personnel. The

THERMAL QA Manager will perform the following QA functions:

• Completely understands the ERH design and CQCP.

• Recognize and immediately report deviations from the design or CQCP to the Clayton
Field Manager.

• Communicate with the Clayton Field Manager, the THERMAL Project Manager, and
other involved parties during system installation activities.

• Secure and maintain documents that approve changes to the ERH design or CQCP.

• Ensure that those QA and QC procedures, as well as project-specific procedures for
health and safety, personnel training, waste management, and work activities assigned
to THERMAL are implemented.

• Ensure that detailed field notes documenting all field activities are created and that
these notes are properly maintained and retrievable.

3.1.6 THERMAL Project and Field Managers

The THERMAL Project and Field Managers are responsible for implementing those

aspects of the remediation installation contracted to THERMAL. They also are

responsible for fulfilling the QA/QC tasks assigned to them by the THERMAL QA

Manager. The THERMAL Project and Field Managers will provide direction to their

field staff and lower-tier subcontractors and will interface with the Clayton field

personnel. The THERMAL Project and Field Managers will perform QA and QC

functions and activities assigned to them and are responsible for the following.

• Completely understands the ERH design, CQCP, and all controlling field procedures.

• Recognize and immediately report deviations from the ERH design or CQCP to the
Clayton Field Manager.
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• Be onsite, or immediately available, at all times work is ongoing and have the
authority to implement corrective actions during field activities.

• Communicate with field personnel, lower-tier subcontractors, and other involved
parties during the system installation activities.

The THERMAL Field Manager will also perform the following functions:

• Participate in work planning meetings as well as site-specific health and safety, work
process, or QA/QC training activities.

• Prepare and maintain a set of as-built drawings during system construction and
installation.

• Prepare and maintain detailed field notes documenting all field activities.

• Direct and review THERMAL's Health and Safety, QA/QC, and the work efforts of
THERMAL's lower-tier subcontractors.

3.2 PROJECT MEETINGS

Meetings will be held to achieve a high degree of communication among members of the

project teams. These meetings will help to minimize errors and promote quality

performance during the system installation phase of the project.

3.2.1 Pre-Construction Meeting

A Pre-Construction meeting will be held with key project personnel to ensure that the

entire team has a clear understanding of the project objectives, the ERH design, health

and safety issues, QA/QC requirements, and work procedures. This meeting will allow

key team members to meet and develop solutions to any potential problems known to the

team prior to the initiation of installation activities.
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3.2.2 Progress Meetings

Progress meetings will be held with key project members and other appropriate parties to

discuss progress and planned activities.

3.2.3 Field Meetings

During the course of the system installation, the field team will meet daily (before work

activities begin) to discuss, plan, and coordinate the work, health and safety, and QA/QC

activities to be performed that day.

3.2.4 Problem Resolution Meetings

Special meetings will be held when and if a problem or work deficiency occurs (or may

occur) that could impact safety, quality, cost, or the project schedule. All parties involved

will attend to discuss the problem or deficiency, review possible solutions, and implement

a plan of action to resolve the problem or deficiency.
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4.0 QUALITY CONTROL ACTIVITIES

\m^
During installation of the ERH remediation system, adherence to the ERH design and

health-and-safety requirements and procedures will be required. The measures required

to verify the quality of work performed and compliance with the specified project

requirements include: successful completion of the readiness reviews; inspection of

materials, equipment, and workmanship before and during the performance of each task

comprising the ERH system installation effort; and resolution of all reported deficiencies.

Preparatory activities will include the following:

• Review contract documents and design specifications with the project team.

• Review the site-specific hazard analysis and Health and Safety Plan (SHSP).

• Ensure that the field team has reviewed and discussed work procedures to be
followed.

• Review procurement specifications and tracking procurements.

• Successfully complete the readiness review process.

• Ensure that materials and equipment are properly received, inspected, tested,
inventoried, and stored.

Progress monitoring activities will include the following:

• Check work quality to ensure design specifications are met.

• Verify site activities are in accordance with the SHSP.

• Check that QA provisions are in place and QC activities are completed in compliance
with QA requirements and procedures.

• Check that nonconformance issues are recorded, tracked, and resolved.
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• Check that QC reporting is accurate, timely, complete, and complies with QA
requirements and procedures.

Follow-up and completion activities will include:

• Resolution of all nonconformance issues.

4.1 ENVIRONMENTAL HEALTH AND SAFETY

Health and Safety procedures and requirements are provided in the SHSP. The SHSP

describes the health and safety-related QA and QC activities that will be performed during

installation of the ERH system and provides the roles, responsibilities, and authorities of the

various team members.

4.2 WASTE MANAGEMENT

Waste management procedures and requirements are provided in Section 4.0 of the Work

Plan.

4.3 FIELD ACTIVITIES

The project documents containing the QC requirements for the installation of each critical

system component are listed in Table 1.
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Table 1. QC Requirements for Installation of Critical System Components

System Component

Electrodes and Wells

Power Control Unit

Remote Control System

Vapor Recovery System

Vapor Treatment System

Data Acquisition Systems

Location of Applicable QC requirements

ERH Design Document and SSHSP

CQCP Section 7.1, 7.3, 7.4, 10.1, 10.2, 10.4, and Appendix A

ERH Design Document and SSHSP

CQCP Section 7.2, 10.3, 10.7, and Appendix A

ERH Design Document

CQCP Section 7.1, 7.2, 7.5, 10.1, 10.5, and 10.7

ERH Design Document SSHSP

CQCP Section 7. 1,7.2, 7.3, 10.1, 10.3, 10.4, 10.6, 10.7, and Appendix A

ERH Design Document and SSHSP

CQCP Section 7.1, 7.2, 10.1, 10.3, 10.6, and 10.7

ERH Design Document and SSHSP

CQCP Section 7.1 and 10.5
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5.0 DOCUMENTATION

'w
The ERH design documents and this CQCP identify system installation activities that

should be monitored, describe the varying level of monitoring required, and assign

responsibility for monitoring. To be effective, these QA/QC monitoring activities must

be documented.

5.1 MATERIALS AND EQUIPMENT

QA/QC documents for materials, equipment, and services will be traceable to purchase

orders or requests. The QC documentation for materials and equipment purchased may

include some, if not all, of the following: engineering documents, drawings, inspection

procedures, and inspection reports. Quality verification documents may include some, if

not all, of the following: material verification reports, material test reports, inspection

verification reports, performance testing reports, and summary reports that cover

procurement requirements, approved changes, waivers, or deviations.

5.2 FIELD LOGBOOK

The THERMAL Field Manager will maintain a field logbook. Entries will be dated and

initialed by the personnel making the entry. In addition to other project requirements, the

logbook will contain a diary of events and progress, and a record of site meetings and

visitors. The logbook will contain any observations of unusual or previously unnoticed

site conditions. QA/QC activities to be recorded in the logbook include:

• Inspections of materials, supplies, and equipment (both construction and system
equipment).

• Inspections of work quality, including the quality of lower-tier subcontractors.
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Field data and information for which a recording form has not previously been
prepared.

5.3 DATA FORMS

Prior to the start of installation activities, the THERMAL QA Manager will ensure that

those forms necessary for recording field data and information are produced. The

THERMAL Project and Field Managers are responsible for ensuring that these forms are

available to field personnel and are used to properly record data and information. They

also are responsible for the safekeeping, filing, retrieval, and retention of all completed

data forms in THERMAL's possession.

5.4 QC FORMS

The THERMAL QA Manager is responsible for reviewing the QA/QC requirements for

the project and ensuring that all required QC data and information recording forms are

produced. The THERMAL Field Manager is responsible for ensuring that QC data and

information are recorded on the proper forms and for the safekeeping, filing, retrieval,

and retention of these data forms.

5.5 AS-BUILT DRAWINGS

The THERMAL Field Manager is responsible for ensuring that as-built drawings for the

ERH remediation system are prepared and updated, as well as the safekeeping, filing,

retrieval, and retention of these drawings.
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5.6 WEEKLY PROGRESS REPORTS

The THERMAL Project Manager is responsible for preparing weekly progress update

reports for the Clayton Field Manager. These reports will contain a summary of work

completed during the week. These reports will highlight any potential problems that

could compromise safety, work quality, or project schedule.
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6.0 PROCUREMENT

The procurement process shall ensure the following:

• Design requirements are met throughout the procurement process.

• Materials, supplies, equipment, and services are obtained from qualified suppliers.

• Design and end-user requirements are accurately, completely, and clearly
communicated to suppliers and subcontractors.

• The proper product or service is delivered on time and maintained in satisfactory
condition until used.

• The procurement process is documented, and documentation is properly controlled.

• QC certificates will accompany the material, as necessary.

6.1 SUPPLIER QUALIFICATIONS

Prior to initiating the process of procuring materials, equipment, or service, the

THERMAL QA and Project Managers are responsible for providing the Clayton Field

Manager with a list of lower-tier suppliers for approval. Lower-tier subcontractors

providing onsite services must meet SSHSP criteria as well as applicable federal and state

requirements.

If appropriate, the following activities may be used, on a graded approach, to evaluate

lower-tier suppliers (depending on how the purchased items or services relate to safety

and the successful completion of the project):

• Review supplier's history for providing identical or similar items or services.

• Review supplier's information regarding product or service quality.
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Evaluate supplier's certifications or registrations as awarded by accredited third
parties.

Evaluate supplier's health and safety qualifications to ensure consistency with site
requirements.

6.2 PROCUREMENT DOCUMENTS

THERMAL and Clayton will produce requests for proposals and quotations or purchase

orders for qualified suppliers that clearly state any design requirements, acceptance

criteria, and any test/inspection requirements for purchased items and services.

Specifications and requirements will be drawn from the ERH design and this CQCP.

Procurement documents will include any specifications, standards, or other documents

referenced in the controlling design or QA/QC documents.

Critical requirements that must be fulfilled by the supplier will be clearly specified in

requests for proposals and quotations or on purchase orders. Some requirements that

must be met may include the following:

• Delivery schedules
• Packaging requirements
• Production of engineering documents
• Specific pre-acceptance inspection procedures
• Specific pre-acceptance testing procedures
• Pre-acceptance manufacturing drawings
• Delivery of Material Safety Data Sheets (MSDS)
• Production of Operating Manuals
• Documentation of personnel qualifications and site-specific training

These supplier documents will be traceable to the purchase order or purchase

requirements.
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6.3 INSPECTIONS

In all instances, items obtained from lower-tier suppliers will be inspected upon delivery

by the QA Manager, the Field Project Manager, or their designees to verify that the order

was completely filled, the delivered items match the ordered items, and no items were

damaged in shipping. Completed deliveries will be so documented. Deliveries

containing orders not completely filled, items not meeting specifications, or damaged

items will be tracked until the discrepancies have been resolved. The inspection and

nonconformance resolution processes will include verification that the supplier has

provided all specified documentation, including MSDS and Operating Manuals.

If the ERH design or CQCP call for special post-delivery inspections, testing, or

calibrations, these activities will be performed in a timely manner and will be adequate to

ensure conformance with the controlling requirements.

Materials, supplies, and equipment belonging to lower-tier subcontractors will be

inspected using the same procedure applied to similar items supplied by offsite vendors.

6.4 SUPPLIER PERFORMANCE MONITORING

During the life of the project, the THERMAL and Clayton Project Managers are

responsible for periodically monitoring and evaluating the performance of suppliers and

subcontractors to confirm that acceptable items or services are produced and schedule

requirements are met. Performance monitoring will be applied on a graded basis and may

include:

• Surveillance of work activities and preparation of nonconformance reports.

• Review supplier plans and progress reports.
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• Monitor supplier's progress and costs.

• Process change order information.

• Review and dispose of progress and nonconformance reports.

• Evaluate supplier's QC/QA programs.

• Evaluate supplier's personnel training and procedures.

• Evaluate supplier's training certification records for personnel performing critical
functions affecting project quality.

Throughout the project, the THERMAL and Clayton Field Managers will perform

inspections on materials and equipment being stored onsite to ensure that quantities are

adequate, that quality is not impacted by storage, and that storage locations and methods

will not interfere with project flow, schedule, or safety. The scope and frequency of these

inspections will be determined utilizing a graded approach based upon the possible

impact to safety and project success that the inspected items represent.

6.5 SUPPLIER DOCUMENTS

THERMAL and Clayton will ensure that supplier-generated documents, including

MSDS, are controlled, maintained, and retrievable.

6.6 PROCUREMENT RECORDS

The THERMAL and Clayton Project Managers will ensure that procurement records are

routed to the appropriate project team members and end-users, and that copies of these

records are maintained and retrievable.
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7.0 FREQUENCY OF ACTIVITIES

The frequency of QC checks for materials, equipment, and installation processes will be

determined utilizing a graded approach based upon the items or process inspected and

how they relate to safety or the successful completion of the project. The QA Manager or

his designee is responsible for these checks. Both THERMAL and Clayton will perform

checks and inspections, but Clayton is responsible for ensuring that any required checks

and inspections are completed.

7.1 MATERIALS

Quality checks will be performed by the QA Manager, the Field Project Manager, or their

designees upon the delivery of all project materials, including those provided by lower-

tier subcontractors and vendors. Checks will be made to ensure that the correct products

have been delivered to meet project specifications, and that QC certification will be

reviewed to ensure that materials and supplies are in conformance with specifications.

These checks will be consistent with the procurement procedures specified for the

products. At a minimum, a visual examination of all material deliveries will be

performed to review the bills of lading, ensure that the correct quantity has been received,

verify the labeling of the materials, check for possible damage, and examine MSDS. The

soundness of the packaging will be determined, and the materials will be properly stored.

Periodic inspections will be made to verify the quantity and integrity of materials in

storage. These checks will assess the continued safekeeping of remaining materials and

ensure that storage practices are both safe and not a hindrance to current or planned work

activities.
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7.2 SYSTEM EQUIPMENT

System equipment will be clean upon arriving onsite and before leaving the site.

QA requirements for procurement, receiving, and inspection will apply to system

equipment. Immediately upon arrival onsite, system equipment will be inspected by the

QA Manager or his designee. Although system equipment cannot be inspected under

operating conditions before installation, visual inspections will be performed. Delivery

documentation will be collected and checked against the procurement specifications. A

check will be made to note if the model of the equipment matches the procurement

specifications. The equipment will be examined to ensure there are no signs of damage to

the equipment or of incipient hazardous conditions such as fluid leaks or missing safety

guards. Components such as belts, hoses, and cables will be inspected for misalignment

or wear and tear, and repaired or replaced as necessary, before the equipment is placed

into use.

If SyStem equipment cannot be immediately placed in its proper staging location, it will

be stored in a safe manner and in accordance with manufacturers' instructions.

Equipment storage locations will be selected so the equipment will not interfere with

current or planned work activities, and additional moves will be minimized. Equipment

will be checked periodically to ensure it has not been damaged by work activities.

Once it is possible to test system equipment under operating conditions, performance

testing shall be completed. All required QC documents intended to indicate how the

equipment performs against the specification requirements will be completed, and

justification or resolution of any deviations will be provided.
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7.3 CONSTRUCTION EQUIPMENT

Construction equipment necessary for system installation activities will be clean when

arriving onsite and when leaving the site. Down-hole equipment and tooling will have

gone through a decontamination process before being allowed onsite. Before leaving the

site, construction equipment will be decontaminated. Waste generated from the

decontamination process will be handled in accordance with Section 4.0 of this Work

Plan.

Construction equipment will be inspected immediately upon delivery to the site and before

it is used. The inspection will note the type and model of equipment and determine if it is

appropriate for its intended use as defined by the design and procurement specifications. A

visual examination will be performed to ensure there are no signs of debilitating damage or

hazards and incipient failures such as fluid leaks or worn components. If any of these

conditions are discovered, they will be corrected before the equipment is put into use. At all

times, safe storage, proper positioning, set-up, and use of construction equipment will be

enforced, and the performance of preventive maintenance verified daily.

7.4 DRILLING LOCATIONS

Drilling locations will be verified and marked before setup of equipment on the site, and

all utilities will be cleared. Drilling locations will be reconfirmed before drilling

equipment penetrates the soil. Locations will be established by civil survey after

construction activities have been completed, and surveyed locations will be shown on the

as-built drawings. Waste generated from drilling activities will be handled in accordance

with Section 4.0 of this Work Plan.
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7.5 DATA GATHERING DEVICES

Data gathering devices will be inspected upon delivery in the same manner as other

project materials and checked to ensure appropriate design and procurement

specifications are met. Additionally, calibration certifications for devices that are

delivered calibrated by the manufacturer will be collected, reviewed, and retained. Once

calibration has been established, a calibration label will be attached to the device in

accordance with appropriate QA procedures.

Data gathering devices that require calibration prior to use, or periodic calibration, will be

labeled "Do Not Use - Not Calibrated." Data gathering devices will not be used until

calibration requirements are met, and a calibration label attached to the device. All

equipment requiring calibration will be calibrated in accordance with the manufacturer's

specifications.

7.6 SAMPLING AND LABORATORY SERVICES

The Field Sampling Plan specifies the types and frequency of field QC samples. All QC

samples will be shipped according to standard chain-of-custody protocol. Analytical

laboratory QC samples will be analyzed as required by the analytical method specified for

the parameters of interest, and the results will be included in the analytical report.
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8.0 NOTIFICATION AND CORRECTION PROCESS

All problems associated with materials, supplies, equipment, and service suppliers will be

documented, and corrective actions taken immediately. In those instances where a

potential for impact to safety or project success exists, the THERMAL Project Manager

will immediately notify the Clayton Field Manager of the nonconformance situation.

The THERMAL Project Manager is responsible for implementing, at a minimum, the

following activities.

All nonconforming shipments, materials, supplies, equipment, or subcontractor services

will be documented and reported to the Clayton Project Manager. Documentation will

include date of inspection, items inspected, nature of the nonconformance, any immediate

corrective actions taken, and name of the person performing the inspection.

The THERMAL Project Manager will immediately inform the Clayton Field Manager of

any nonconformance situations that could possibly impact safety, quality, or the success

of the project.

The THERMAL Field Manager will maintain a log of all nonconformance reports and

will document corrective actions through final resolution. Resolved nonconformance

reports will be so indicated on the log with a description of the corrective actions and

final resolution. Nonconformance resolution will be documented and communicated to

all parties.

The THERMAL Project Manager will provide the Clayton Field Manager with an update

of nonconformance issues in THERMAL's routine update reports.
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Nonconforming materials, supplies, and equipment will be immediately tagged as
being "out of conformance" and repaired, calibrated, or removed from the site as soon
as reasonably possible. Tags used for this purpose will be easily recognizable and
marked to indicate a contact person who can provide information on the status of the
tagged items. Where possible, nonconforming items awaiting repair, calibration, or
replacement will be stored together in designated areas.

Lower-tier subcontractors who have failed to provide requested qualifications
documentation, are in violation of health and safety procedures, or are found to be
performing nonconforming work, will be immediately notified of the nature of
nonconformance and instructed how to correct the nonconformance. If the nature of
the nonconformance involves a health and safety violation, or threatens safety or
project success, the activities of the subcontractor may be immediately suspended
until the nonconformance can be successfully resolved.

The THERMAL Project Manager will perform follow-up inspections, as necessary, to
ensure that the prescribed resolutions for nonconformance situations are implemented.
These follow-up inspections will be properly documented.
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9.0 PERSONNEL QUALIFICATIONS AND TRAINING

The qualifications of site personnel are summarized in Table 2. All personnel will have

training as specified in the ERH design document and SSHSP.

The specific activities performed during ERH remediation system installation do not

require special certifications, but do require specific skills and training. The THERMAL

Project Manager will have direct experience as the lead design engineer and project

manager on a minimum of three previous ERH projects. The THERMAL Field Manager

will have direct experience in the same role on a minimum of three previous ERH

projects. The THERMAL Field Technicians will have direct experience on a minimum

of one previous ERH project.

Table 2. Summary of Personnel Training and Certifications

Task

All Onsite Workers

ERH Project Manager

ERH Field Manager

ERH Field Technicians

Electricians

Forklift Operations

Required certification

HAZWOPER Standard, 29 CFR 1910.120, 40-hr training, and current 8-hr
refresher. Supervisors shall additionally have HAZWOPER 8-hr
Supervisor Training.

Medical Monitoring

General Site Training

Design Engineer and Project Manager on a minimum of three previous
ERH projects

Field Manager on a minimum of three previous ERH projects

Field Technician on a minimum of one previous ERH project

State of Illinois License

Power Industrial Truck Training, CFR 1910.178 (RAAS-030)
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10.0 MATERIALS AND EQUIPMENT

10.1 MATERIALS

The ERH remediation system will be constructed of the materials and components

specified in the final version of the ERH design document.

10.2 WELL CONSTRUCTION MATERIALS

Installation of the ERH remediation system will require the construction of approximately

63 electrodes (with those electrodes in Area 2 having exposed VR wells), and 14

temperature monitoring points. Construction details for each of these system components

are presented in the ERH design document. If supplemental working guides are

appropriate for electrode installation, they will be prepared prior to initiating construction

activities. THERMAL will provide a training program for any site-specific work

guidelines prepared for electrode construction activities.

The materials and critical specifications necessary to construct the electrodes/VR wells

are identified in Table 3, and the temperature monitoring points are identified in Table 4.

Material specifications in this document are based upon the ERH design documents, and

materials identified in the final version of the ERH design document will have

precedence over those listed in this document.

QA and QC activities associated with construction materials will include inspections for

damage and compliance with design and purchasing specifications. Inspections will be

performed when the materials arrive onsite. Any discrepancies will be noted and resolved

through the notification and correction process.

Lockformer Work Plan
CQCP - Electrical Resistive Heating
15-65263 Attachment 4-A/09/20/02 / RBS/BRS Rev.2 30



C R O U P S E R V I C IT

10.3 SYSTEM EQUIPMENT

The ERH remediation system will consist of the large-scale components described in

Table 5. System equipment will be manufacturers' prefabricated units matching the ERH

design criteria. QA and QC activities associated with system equipment will include

inspection of equipment for damage when it arrives onsite and compliance with design

and purchasing specifications. Additionally, system equipment will be tested as soon as

possible to verify that it can perform to ERH design requirements, as configured. Any

discrepancies will be noted and resolved through the notification and correction process.
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Table 3. Electrode and VR Well Construction Materials

Material

Steel Shot

Hydrating Solution

Neat Type 1 Portland
Cement Grout

3/8 inch Bentonite Pellets *

Sand filter pack

Metal Electrodes

Electrode Cable, I/O

Electrode Cable, 4/O

Cable Lugs

Teflon Shrink Tubing

Epoxy Insulating Resin

CPVC Well Screen

CPVC Well Casing

Teflon Steam Tubing

1/2 !/2 inch Bolt Sets

Approximate Quantity

Calculated from ERH design

Calculated from ERH design

Calculated from ERH design

Calculated from ERH design

Calculated from ERH design

63

Calculated from ERH design

Calculated from ERH design

Calculated from ERH design

Calculated from ERH design

Calculated from ERH design

Calculated from ERH design

Calculated from ERH design

Calculated from ERH design

Calculated from ERH design

Specifications

SAE J444

Epson Salt, USP grade

ACI code

ANSI/NSF Std 60

10-20 sieve

THERMAL's design

THERMAL's design, similar to type KK or
M16878/12

THERMAL's design, similar to type KK or
M16878/12

UL9809

MIL-I-23053/12

Scotchcast 4

ASTM F441

ASTMF441

ASTM D3295

Grade 5, ASTM A449

NOTES:

Bentonite will be free-flowing, high-swelling, sodium-based, Wyoming-type bentonite. High-density
bentonite slurry will be a mixture of powered bentonite and water. Bentonite will be mixed in a batch plant,
and the slurry will have a minimum of 30% solids by weight. Bentonite slurry will be placed with a side
discharge tremie pipe.

The use of bentonite has been reduced as much as possible. However, it will be necessary to use bentonite
slurry in the construction of the electrodes to provide some of the annulus seals and to prevent cement grout
from migrating into lower intervals filled with sand or electrically conductive materials.
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Table 4. Temperature Monitoring Point Construction Materials

Material

1 -inch-diameter CPVC pipe

3/8-inch Bentonite pellets *

Sand

Grout

Approximate quantity

Calculated from ERH design

Calculated from ERH design

Calculated from ERH design

Calculated from ERH design

Specifications

ASTMF441

ANSI/NSF Std 60

10-20 sieve

Type I Portland Cement, ASTM C150

NOTES:

* Bentonite will be free flowing, high swelling, sodium-based, Wyoming-type bentonite. High-density
bentonite slurry will be a mixture of powered bentonite and water. Bentonite will be mixed in a batch plant,
and the slurry will have a minimum of 30% solids by weight. Bentonite slurry will be placed with a side
discharge tremie pipe.

The use of bentonite has been reduced as much as possible. However, it will be necessary to use bentonite
slurry in the construction of the electrodes to provide some of the annulus seals and to prevent cement grout
from migrating into lower intervals filled with sand or electrically conductive materials.
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Table 5. Equipment Specifications

Component

Condenser

VR Blower

Vapor Treatment

ERH Power
Control Unit

Type

Thermal design, water-cooled
plate and frame heat
exchanger with inlet and
outlet separation

Rotary lobe

VOC adsorption by vapor
phase GAC

Thermal Design

Specifications

Inlet capacity.

900 scfm steam, 300 scfrn air, 1 0 gpm liquid water,
100°C, 20-inch Hg

Outlet conditions:

300 scfm air @ 100%RH

<5°F above ambient, dP<l inch Hg

10 HP, 200 scfrn, 12-inch Hg

2 GAC vessels in series, change-out vessel onsite.

Minimum vessel size: 1,800 Ibs.

Minimum Flow Capacity: 1,000 scfrn

TCE removal efficiency: > 95%.

500 kVA, 480 kV input, 75V- 1 100V output, remote
monitoring and control of electrical power and
remote monitoring of temperature

NOTES:

Scfm = standard feet per minute

Hg = Mercury

Dp = differential pressure

Ppmv = parts per million by volume

kVA = kilovolt-amps, similar to kilowatts
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10.4 CONSTRUCTION EQUIPMENT

Drill rigs capable of producing the boreholes necessary to install the electrodes/VR wells

and the temperature monitoring points will be required. Table 6 provides the summary of

the drilling capabilities required for the ERH system installation.

Table 6. Summary of Soil Boring Requirements

Activity

Electrodes/VR wells

Boring Diameter

12 inches

Maximum Boring Depth

25 feet

Drilling Method

10 1/4-inch Auger

An all-terrain forklift with an 8,000-pound capacity rating is required to receive the

condenser, the electrode, and well construction materials. A crane with a 20,000-pound

capacity rating is required to receive the PCU.

QA and QC activities associated with construction equipment will include inspections for

damage, proper decontamination, safe operating conditions, and the absence of fluid

leaks. These inspections will be performed as soon as the equipment arrives onsite. The

equipment, including accessories and tooling, will be inspected to ensure that it is capable

of performing to design and purchasing specifications. Any discrepancies will be noted

and resolved through the notification and correction process.

10.5 DATA GATHERING INSTRUMENTS

Data gathering instruments will be used to assist the installation process and will be

installed into the system to monitor and record operating parameters. These instruments,

their required accuracy, and method of calibration are summarized in Table 7.
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QC activities associated with data gathering instruments will include inspections for

damage and compliance with design and purchasing specifications. These inspections

will be performed when the instruments arrive onsite. If specified by design

requirements, data gathering equipment will be tested and calibrated prior to use. Once

installed, all data gathering and reporting instruments and systems, including remote

access and alarm notification systems, will be tested against the ERH design

specifications as part of system startup. Any discrepancies will be noted and resolved

through the notification and correction process.

Table 7. Data Gathering Instrumentation

Instrumentation

Type T Thermocouples

Vacuum Gauges

Thermometers

Water Manometers

Digital Manometers

Averaging Pitot Tube

Portable Multimeters

Portable Ammeters

Installed Voltmeters,
Ammeters, Power Meters

Remote Monitoring
Indications

Accuracy

1°C

0.3 inch Hg

1.4°C

0.05 inch H2O

2.5%

equals gage
accuracy

0.3%

>40A: 12A

<40A: 0.8A

0.5%

0.5%

Calibration

Factory calibration accuracy per ANSI specification

Factory calibration accuracy per ANSI specification

Factory calibration accuracy per ANSI specification

Water manometers are primary standards

Weekly calibration to primary standard (water manometer)

Calibration is not applicable to pitot tubes. Pitot tubes are read with
water manometers or calibrated digital manometers.

Factory calibrated with NIST Traceable Calibration Certificate

N/A

Connected to calibrated multimeter

Calibrated using NIST-calibrated portable multimeter

Calibrated using NIST-calibrated portable multimeter

NOTES:
ANSI = American National Standards Institute
H20 = Water
NIST = National Institute of Standards and Technology

Ppmv = parts per million by volume
A = amperes (amps)
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10.6 VR SYSTEM

Plastics, like other piping materials, expand when heated. In most cases, piping should be

allowed to move unrestrained between desired anchor points (e.g., VR wells and the

condenser) without abrasion, cutting, or restriction of the piping. The installation of

expansion loops, offsets, changes in direction, or a Teflon-bellows expansion joint may

be required to minimize stresses between anchor points.

Specifications from the Harrington Industrial Plastics Engineering Handbook for

Industrial Plastic Piping Systems (Harrington Industrial Plastics 2000) indicate that as

chlorinated polyvinyl chloride (CPVC) pipe is heated from ambient conditions to the

operating temperatures of a ERH system (approximately 100 °C), it expands at a rate of

about 4.5 inches per 100 feet. If adjacent equipment or improper pipe clamping and

support systems restrain movement from thermal expansion, the resultant stresses may

cause damage to the equipment or piping.

In application to ERH, design rules for thermal expansion can usually be simplified to

"do not connect a long straight run of piping to a well; an offset or change of direction is

required before the wellhead connection."

When CPVC piping is installed above ground, it must be properly supported to avoid

unnecessary stresses and possible sagging. At ERH temperatures, the maximum distance

between supports is shown in Table 8.
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Table 8. Maximum CPVC Pipe Support Distances

Pipe Diameter

2-inch or less

4-inch

6-inch

Maximum Support Spacing *

1.5-m(5feet)

2.1-m(7feet)

2.7-m(9feet)

NOTES: * Harrington Industrial Plastics, 2000

However, the requirements for piping support run counter to the requirement for

unrestrained thermal expansion, and it can be difficult to design a piping support system

that does not restrain piping expansion, especially if there are many side branches such as

typically found in VR systems.

The best solution is simply to lay the vapor recovery piping on the ground. The inherent

flexibility of CPVC pipe allows it to conform to minor surface variations, providing the

pipe with essentially continuous support without the binding that might lead to thermal

expansion stresses. At-grade piping is less of a tripping hazard. At-grade piping will be

used in Area 2, and the area around Area 1 not covered by the plenum.

CPVC undergoes surface oxidation and embrittlement when exposed to sunlight over a

period of several years. The surface oxidation is visible as a piping color change from

gray to white. While oxidized piping does not lose any of its pressure or vacuum

capability, it does become more susceptible to impact damage. Where polyvinyl chloride

(PVC) or CPVC pipe is expected to provide several years of service, it should be painted

with a latex paint. Painting is not required due to the short duration of this remediation.

If required by design specifications, heat tracing and insulation can be applied to PVC

and CPVC pipe by normal methods. Because plastic pipe is a very poor heat conductor,

the use of aluminized tape to attach the heat tracing is recommended. Heat tracing of

pipe will not be employed during this project.
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Plastics expand more quickly than metals as they are heated. If a female CPVC threaded

fitting is mated with a male metal fitting, it is likely to leak as the system is brought up to

operating temperature. If the pipe size is greater than 2 inches, the use of male CPVC

threads with female metal threads is appropriate for heated systems. If the pipe size is

greater than 2 inches, a flanged plastic to metal transition is recommended.

Neither CPVC nor PVC is rated for contact with pure solvents. However, PVC is

commonly used in vapor extraction systems to convey recovered chlorinated and

petroleum hydrocarbon vapors from the subsurface. During ERH, conditions within the

vapor recovery piping system are identical to those in a standard vapor extraction system

except for the elevated temperatures. Solvents are present in the vapor recovery piping

system in the vapor phase only, and CPVC is selected over PVC because of its superior

performance at temperature. Tens of thousands of feet of CPVC have been used in

construction of the vapor recovery systems for previous ERH projects without failure

from solvent attack.

10.7 ELECTRICAL SYSTEMS

To the maximum extent possible, electrical connections will be accomplished in

accordance with the applicable provisions of American Nations Standards Institute

(ANSI) C2, National Electrical Manufactures Association WC-7, National Fire Protection

Association 70. Exceptions will be made for prefabricated equipment and those

components of the ERH system that operate on the principle of putting energy to ground.

Prior to acceptance, an operational test of all electrical, electrical data gathering, and

equipment control systems will be performed to determine if the systems meet the

purpose and intent of the ERH Design Package. Testing shall demonstrate that the

systems are not electrically, mechanically, structurally, or otherwise defective, are in safe

and satisfactory condition, and conform to specified operating characteristics. If any
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deficiencies to pertinent components are revealed during these tests, they will be

corrected, and the tests will be repeated until all deficiencies have been resolved.
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QUALITY CONTROL CHECKS

Field documentation will be maintained throughout the system installation process.

Activity-specific field data sheets will be generated to record all QC data collected during

system installation.

Electrode Cable Assembly Checks:

Each electrode element has two cables for redundancy. The following electrode cable

assembly checks will be performed on all electrode cables:

• Inspect electrode cables for nicks or damage.

• After crimping the cable lugs per the specifications of Thomas & Betts Corporation's
Technical Advisory No. TA01978B (Thomas & Betts 2000), pull on the cables to
check for any "give."

• Inspect the shrink tube and epoxy filling at the cable lugs for gaps or holes.

• Measured electrical resistance between electrode cables at their upper end should be
less than 0.5 Ohm as read with a factory-calibrated portable multimeter.

• Verify that the voltage tattletales and drip tubes are secured to the cable at a
maximum of 10-foot intervals. Voltages are read with a factory-calibrated portable
multimeter.

Electrode Installation Checks:

• Each electrode zone: calculate and then verify desired conductive material type and
amount. If hydrating solution is required, verify desired volume.

• As each electrode zone is installed: calculate and then verify that the electrical
resistance between the electrode cables and the backfill tattletales is less than
0.5 Ohm.
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Initial Start-up Checks:

*"*'' Initial start-up checks are made with a factory-calibrated portable multi-meter. Verify

that electrode tattletale voltage is within 5 volts (V) of applied voltage

Equipment Foundation Checks:

• Verify that equipment is properly level during installation.

Field Piping Installation Checks:

• Verify that piping is not constrained against thermal expansion except at VR wells
and the condenser.

• Optional Verification: Vacuum leak test piping between well valves and condenser
inlet (apply 15 in. Hg, maintain 10 in. Hg after 16 hrs). Record data using a factory-
calibrated vacuum gauge.

• Optional Verification: Hydrostatic test electrode drip hoses (apply 60 psi, maintain
50 psi after 16 hours). Record data using a factory-calibrated pressure gauge.

Thermocouple Checks:

• Check temperature readings at computer versus a hand-held thermocouple reader
(within 2 degrees).

• Mark temperature monitoring point thermocouple wire at 1 .5 m-(5-foot) intervals.

ERH Power Control Unit Checks:

• Check for loose connections by tugging on all power cable connections.

• Inspect all compartments for foreign objects and damaged components.

• Visually inspect all cables for physical integrity.
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Hi Pot (high potential) test primary side of transformers at 15 kV. Hi Pot testing is
performed by a state of Illinois-certified sub-tier subcontractor.

Meggar secondary side of transformers at 500V. Meggar testing is performed by a
state of Illinois-certified sub-tier subcontractor.

Verify remote operation.

Equipment Interlock Checks:

• Verify that condenser fault shuts down the VR system blower and the vapor treatment
system if a GAC system is not used.

• Verify that, if used, discharge tank high level shuts down the VR system blower vapor
treatment system.

• Verify that a shutdown of the VR system blower shuts down the condenser.

• Verify that a shutdown of the condenser shuts down the PCU.

Vapor Recovery System Checks:

• Adjust each VR well or plenum lateral in Area 1 and Area 2 to extract 5-25 scfm (0.1
to 2.7 inch w.c. d.p.), if possible. Measurements are made using averaging pitot tubes
read with water manometers or calibrated digital manometers. The measurement
ports will be located at the system piping from each VR well or plenum lateral near
the valve provided for each VR well or plenum lateral prior to the manifold.

• Verify that differential pressure from blower inlet to furthest well is less than 2 in.
Hg.

• Perform vacuum influence and temperature checks. Vacuum measurements are made
using averaging pitot tubes (read with water manometers or calibrated digital
manometers) or with factory-calibrated vacuum gauges. Temperature measurements
are made with type T thermocouples read with calibrated thermocouple readers.

• Record baseline temperatures at each thermocouple in all temperature monitoring
points.
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Induced Voltage Survey:

When energy is first applied to the electrode field, induced voltage surveys are performed

across the surface of the electrode field, around the perimeter of the electrode field, and at

objects protruding from the subsurface. Where possible, induced voltage checks also are

performed at the terminal ends of utilities passing through or within 20 feet of the

electrode field(s). During induced voltage surveys, data is recorded with a factory

calibrated portable multimeter.

• Connect the electrode to the PCU, apply a low voltage (50-1 50 V), and perform an
induced voltage survey.

• Verify that tattletale voltage is within 5 V of applied voltage; record on "Electrode
Checks" sheet.

• Increase power to greater than 500 kW and perform an induced voltage survey.

CPVC Installation:

Solvent cementing is the preferred method of joining CPVC pipe and fittings, providing a

chemically fused joint. The following basics should be clearly understood by the

installer.

• Pipe must be cut square and saw burrs completely removed.

• The joining surfaces must be clean and dry, then softened with a primer to make them
semi-fluid.

• Sufficient cement must be applied to fill the gap between pipe and fittings.

• Assembly of pipe and fittings must be made while the surfaces are still wet and fluid.

• Joint strength develops as the cement dries. In the tight part of the joint, the surfaces
will tend to fuse together. In the loose part, the cement will bond to both surfaces.
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Penetration and priming should be achieved with a suitable primer. Primer will
penetrate and soften the surfaces more quickly than cement alone. This priming step
is especially important in cold weather.

More than sufficient cement to fill the loose part of the joint must be applied. Besides
filling the gap, adequate cement layers will penetrate the surface more deeply before
drying, providing a stronger joint.

For a proper joint to be developed between CPVC pipe and pipefittings, cutting, cleaning,

and preparation of the joint is of primary importance. The installer should follow the

following basics:

1. Condition pipe and fitting to the same temperature.

2. Cut pipe square to the desired length.

3. Remove burrs and chamfer the end of the pipe at a 10°-15° angle for 1/16 inch.

4. Clean the pipe and fitting of all dirt, moisture, and grease.

5. Using a proper applicator, apply primer freely with a scrubbing motion to the fitting
socket, keeping the surface and applicator wet until the surface has been softened.
This usually requires 5 to 15 seconds, more in cold weather.

6. Prime the pipe as for the fitting.

7. Quickly apply primer to the fitting a second time.

8. Apply a liberal coat of cement to the pipe. Flow the cement on with the applicator.
Do not brush the cement out to a thin paint-like layer.

9. Apply a medium layer of solvent cement to the fitting socket.

10. Fully insert the pipe into the socket. Give the pipe a quarter-turn during insertion,
if possible. Hold the joint together until both soft surfaces are firmly gripped
(usually less than 15 seconds for small-diameter piping - larger sizes or cold
weather might require more time). Care must be used because the fitting sockets
are tapered, and the pipe will try to push out of the fitting just after insertion.
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11. After assembly, a properly made joint will show a thin ring or bead of cement
completely around the junction of the pipe and fitting. Any gaps in this bead may
indicate a defective assembly job.

12. Handle newly assembled piping carefully until initial set time shown in Table A.I
has taken place. Set times are provided for various ambient temperatures and pipe
diameters.

Table A.I. CPVC Cement Set Times

Temperature

> 60°F

40°- 59°F

<39°F

Set Time *

Diameters < 1.5 in.

1 5 minutes

1 hour

3 hours

Set Time *

Diameters of 1.5 to 3 in.

30 minutes

2 hours

6 hours

Set Time *

Diameters >3 in.

1 hour

4 hours

12 hours

NOTES: * Harrington Industrial Plastics 2000

13. Allow adequate time for the joint to cure before pressure testing. Table A.2 shows
joint cure times for various ambient temperatures and pipe diameters.

Table A.2. CPVC Cement Cure Times

Ambient
Temperature

>60°F

40°-59°F

<39°F

Cure Time *

Diameters < 1.5 in.

1 hour

2 hours

8 hours

Cure Time *

Diameters of 1.5 to 3 in.

2 hours

4 hours

1 6 hours

Cure Time*

Diameter > 3 in.

6 hours

12 hours

48 hours

NOTES: * Harrington Industrial Plastics 2000
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APPENDIX B

PROJECT FORMS
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EQUIPMENT ARRIVAL INSPECTION/CERTIFICATION

Date
Expected

Arrival Date Component Description
Transported

Bv Vendor

Is
component
damaaed? Describe damaae

Shipper
Notified?

Indicate
Resolution

Date
Resolved

Inspector's
Initials
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ELECTRODE INSTALLATION CHECKS

This form shall be used to record details of each electrode installation.

Date
Supervisor's

Name
Electrode

Designator

Zones

27.7 to 29.6 m
91 ot 97 ft. bgs

Shot
(1,200-
1,550lb)

Hydrating
Solution (6

flal)

Zones

23.98 to 27.1 m
78 to 89 ft. bgs

Shot
(1,600-
2.600 Ib)

Hydrating
Solution
(11 gal)

Zone 4
17.7 to 23.3m

58 to 76 ft. bgs

Shot
(2,100-
3,500 Ib)

Hydrating
Solution
(18 gal)

Zones

11.9 to 17.1 m
39 to 56 ft. bgs

Shot
(2,250-
3,000 Ib)

Hydrating
Solution
(17 gal)

Zone 2

5.2 to 11. 3m
17 to 37 ft. bgs

Shot
(1,700-
2,800 Ib)

Hydrating
Solution
(20 qal)

Zone 1

2.5 to 4. 5m
8 to 15 ft bgs

Shot (700
- 1 ,200 Ib)

Hydrating
Solution
(7 qal)

Neutral Zone

Shot (150
- 250 Ib)

Hydrating
Solution
(NONE)

Construction Quality Control Plan
Electrical Resistive Heating
Lockformer Work Plan /15-65263ra016 B-2



ELECTRODE CABLE ASSEMBLY CHECKS

Use this form to record result of inspection and testing of each electrode cable assembly.

Date Inspector's Name

Electrode
Cable

Designator
(e.g. E1-
deDth"A")

Is cable
nicked or
insulation
damaaed?

Do lugs
"give"
when

pulled?

Does shrink
tube/epoxy
have any
gaps or

damaqe?

Are voltage
tattletales
and drip
tubes

secured at
10ft.

intervals? Indicate actions taken to correct problems.
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INTER-ELECTRODE CABLE RESISTANCE CHECKS

Use this form to record resistance between electrode cables following installation.

Date Inspector's Name

Electrode
Cable

Designator
(e.g. E1-
depth"A")

Record resistance between each cable and other electrode cable at
similar depths. (Req'd <0.5 ohms)
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ELECTRODE TATTLETALE VOLTAGE CHECKS

Use this form to record voltage between each electrode cable and it's tattletale after initial startup.

Date Inspector's Name

Electrode
Cable

Designator
(e.g. E1-
depth"A")

Record voltage between each cable and it's tattletale.
(Should be within 5 volts of applied voltaqe)
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SITE VOLTAGE SURVEY CHECKS

Use this form to record step-step and step-touch voltages following initial startup.

1. On initial startup of the system, set the Power Control Unit output to between 50 and 150 volts.
2. On a site map, enter the location number from this sheet.
3. Briefly describe the test location below indicating the points contacted with the voltage probes.

Maximum allowable step-step voltage is 30V
Maximum allowable step-touch voltage is 15V

Date/Time: Inspector's Name:

PCU Output Voltage: VAC

Location
Number

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Voltage Detection Points

Red Probe Black Probe
Voltage
Reading

Construction Quality Control Plan
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Use this form as a continuation for Page 1 of the Site Voltage Survey Check.

Location
Number

Voltage Detection Points

Red Probe Black Probe
Voltage
Reading
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THERMOCOUPLE READING CHECKS

Use this form to record computer versus hand-held thermocouple readings. Design specification w/in 2 Degrees.

Date Inspector's Name
Thermocouple

Number

Depth:
Bas

PC H-H

Depth:
Bgs

PC H-H

Depth:
Bas

PC H-H

Depth:
Bas

PC H-H
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ERH POWER CONTROL UNIT CHECKS

This form is used to complete inspection of ERH Power Control Units prior to initial startup.

1. Are all power cable connections tight at their terminations? yes no

2. Complete a visual inspection of all compartments for foreign objects or foreign materials, and for
damaged components.

Are all compartments clear of foreign objects and materials? yes no

Are all components found to be free from physical damage? yes no

3. Perform a visual inspection of all power cables for physical integrity, including nicks, abrasions,
and indication of excessive heat.

Are all power cables found to be free from physical deformities? yes no

4. A "Hi Pot" test must be completed on the primary side of the main power transformers at 15 kV by
a sub-tier contractor certified hi the state in which the work is being performed. Upon completion,
attach the Hi Pot inspection form to this page.

Has the Hi Pot test been completed? yes no

Is the Hi Pot inspection form attached to this page? yes no

5. A meggar test must be completed on the secondary side of the main power transformers at 500 V
by a sub-tier contractor certified in the state in which the work is being performed. Upon
completion, attach the contractor's inspection form to this page.

Has the meggar test been completed? yes no

Is the meggar test form attached to this page? yes no

If the answer to any question above is "No," list each discrepancy and describe the actions taken to correct
the discrepancy, then re-perform this checklist.

Completed By: Date:

Inspector's Name:
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EXECUTIVE SUMMARY

This Construction Quality Control Plan (CQCP) has been prepared for the installation of

the Soil Vapor Extraction (SVE) system at the Lockformer site. The use of SVE has been

widely accepted by regulators and proven as an effective in-situ remediation technology.

This in-situ technology is very effective in removing contaminants with moderate-to-high

vapor pressures and subsurface soils and bedrock with moderate-to-high permeabilities.

The design of the SVE system for the Mass Waste Sand and Gravel Unit will be based on

the performance of a pilot test. A pilot test will be performed for a period of one to two

weeks to obtain design data for the full-scale system and air treatment system. Details of

the pilot test and design, construction, operation, and maintenance of the full-scale SVE

systems are described in the Work Plan.

The process of SVE involves inducing a pressure gradient by withdrawing or injecting air

through a well or network of wells to move air through the pore spaces within the

unsaturated zone. Contaminants in the vapor phase are captured and removed by the

advective transport of air through the subsurface. The process of SVE removes

contaminants from the subsurface by causing dis-equilibrium between the various phases

and transferring the mass of volatile contaminants adsorbed on soil particles, residual

liquids (i.e., non-aqueous phase liquids [NAPLs] and dense non-aqueous phase liquids

[DNAPLs]), and contaminants dissolved in pore water into the vapor phase. As time

progresses, the contaminant mass is steadily decreased until contaminants are totally

removed or concentrations are decreased below an established cleanup standard.

The CQCP presents the quality assurance (QA) and quality control (QC) requirements

and procedures to be followed during installation of the SVE system. The objective of

the CQCP is to ensure that the finished system adheres to the technical specifications for

the SVE remediation. QA activities include all those actions that provide confidence that

quality is achieved. The overall QA program for the SVE remediation establishes
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responsibilities and authorities, defines polices and requirements, and provides for the

performance and assessment of the work. QC activities include those actions that involve

the use of appropriate policies and procedures in the performance of the work scope.

The CQCP identifies the procedures to be followed during installation of the SVE system

to ensure that construction materials are of suitable quality, that system components are

capable of meeting the SVE design and operating criteria, that proper installation methods

and techniques are followed, and that installation quality checks have been performed and

approvals obtained before the system is operated. The CQCP identifies the installation

QA/QC team members and outlines their responsibilities; it also describes or references

the frequency of quality control activities, standards for documentation, and methods for

resolving deficiencies and exceptions.
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1.0 TECHNOLOGY DESCRIPTION

The selected remediation technology uses Soil Vapor Extraction (SVE) to remove Volatile

Organic Compounds (VOCs) from the unsaturated portion of the Mass Waste Sand and

Gravel. SVE is a proven and accepted remedial technology for removing volatile

contaminants from permeable subsurface materials. To implement SVE, a network of

vapor extraction (VE) wells is placed in the subsurface soils so that they encompass the

extent of the contaminated region. Each VE well is connected to a process line connected

to a vacuum blower to move air through the pore spaces within the unsaturated zone.

Contaminants in the vapor phase are captured and removed by the advective transport of

air through the subsurface. The process of SVE removes contaminants from the

subsurface by causing dis-equilibrium between the various phases and transferring the

mass of volatile contaminants adsorbed on soil particles, residual liquids (i.e., non-

aqueous phase liquids [NAPLs] and dense non-aqueous phase liquids [DNAPLs]), and

contaminants dissolved in pore water into the vapor phase. As time progresses, the

contaminant mass is steadily decreased until contaminants are totally removed or

concentrations are decreased below an established cleanup standard.

The critical components required to implement SVE include the following:

• Vapor extraction wells.

• Multi- and single-point vacuum monitoring probes.

• Manifold and vacuum blower unit.

• Vapor phase activated carbon for air treatment prior to discharge.

• Condensate tank to remove entrained water.

• Vapor sampling systems to measure VOC removal from the subsurface, determine the
efficiency of the vapor treatment system, and measure the VOC concentration in the
final system discharge.

• Water treatment system with granular activated carbon for treatment of water
separated from air stream prior to air treatment.
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2.0 PROJECT AND PLAN DESCRIPTION

2.1 PROJECT DESCRIPTION

See Section 4.0 of this Work Plan.

2.2 PROJECT OBJECTIVES

See Section 4.0 of this Work Plan.

2.3 INSTALLATION PHASES

Installation of the system will commence upon notice to proceed from Lockformer.

Clayton will be responsible for the overall management of the system installation. While

there will be some overlap of phases during system installation, the process will proceed

through the following major phases.

• Clayton and Lockformer will perform general site preparation activities.

• An electrical power connection will be made within the remediation system area.

• Drilling services will be procured, and the drilling subcontractor will mobilize
standard drilling materials and equipment to the site. Standard drilling materials will
include well casing, bentonite, grout, and sand.

• The drilling subcontractor will perform the installation of the VE wells and
monitoring probes under the supervision of Clayton.

• The SVE system components will be procured and mobilized to the site. The SVE
piping system will be constructed and connected to the VE wells.

• A manifold and Valve Control Building will be constructed on the outside of the
Lockformer building near the remediation system area.

• The vapor treatment system components will be procured, mobilized to the site, and
placed on the previously prepared staging locations.
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• Shakedown testing of the SVE system and the vapor treatment system will be
performed. Appropriate testing work guides and worker training will control these
testing activities.

• Shakedown testing of the complete SVE remediation system will be performed.
Appropriate testing work guides and worker training will control these testing
activities.

• The SVE remediation system will be placed into operation only when the notice to
proceed is given by Lockformer.

2.4 PLAN DESCRIPTION

The CQCP presents the QA and QC requirements and procedures to be followed during

installation of the SVE remediation system. QA activities include all those actions that

provide confidence that quality is achieved. The overall QA program for the remediation

establishes responsibilities and authorities, defines polices and requirements, and

provides for the performance and assessment of the work. QC activities include those

actions that involve the use of appropriate policies and procedures in the performance of

the work scope.

Quality issues are covered in various components of the Clayton QA/QC Program, the

SVE design, and this CQCP.

The objective of the CQCP is to ensure that the finished system adheres to the SVE

remediation system design. This CQCP identifies the procedures to be followed during

installation of the SVE system to ensure that construction materials are of suitable

quality, that system components are capable of meeting design operating criteria, that

proper installation methods and techniques are followed, and that installation quality

checks have been performed before the system is operated. The CQCP identifies the

installation QA/QC team members and outlines their responsibilities; it also describes or

references the frequency of QC activities, standards for documentation, and methods for

resolving deficiencies and exceptions.
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3.0 QUALITY ASSURANCE TEAM

The implementation of QC systems during the installation phase of the remediation will

include the involvement of Clayton personnel. The QA team members represent

qualified individuals with strong professional training and prior work experience in

implementing QA activities and a demonstrated ability to perform their required QA

functions. The structure of the QA team is shown graphically in Figure 1.

Figure 1. Quality Assurance Team Organization Chart

Clayton Site H&S Representative

Bill Elwell

Clayton Project Manager

Ron St. John

Clayton Field Manager

Bill Elwell

Clayton

Lower Tier Subcontractors

Clayton Quality Assurance Mgr

John Rohr, P.E.

3.1 RESPONSIBILITIES AND AUTHORITIES

The principal parties involved in QA activities for the installation of the SVE remediation

system include leaders of the Clayton project team.
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3.1.1 Regulatory Agencies

Clayton will perform oversight of the project and is responsible for communications with

the United States Environmental Protection Agency (USEPA). It is expected that the

USEPA will review and comment on documents produced for the performance of this

remediation project.

3.1.2 Clayton

Clayton is directly responsible for the overall quality of the project and for ensuring that

project goals and objectives are met in a high-quality manner. Clayton is responsible for

communications with the regulatory agencies. This responsibility includes submission of

required documentation demonstrating that design and QA specifications and system

performance standards were achieved.

3.1.3 Clayton QA Manager

The Clayton QA Manager is responsible for verifying implementation of the QA program

by the project teams during the installation of the remediation system, approving

nonconformance reports and corrective actions, and reviewing and approving any project

specific procedures. Some specific QA tasks for which the QA Manager will be

responsible are the following:

Review the conformance of materials and equipment to design specifications
Conduct periodic inspections of site during construction
Administer the construction QA program
Certify the Construction Completion Report
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3.1.4 Clayton Project and Field Managers

The Clayton Project and Field Managers are responsible for overseeing the SVE

remediation, including all plans and field activities, and for communicating with the

Clayton QA Manager, client, and appropriate regulatory agencies. The Clayton Field

Manager reports to the Clayton Project Manager and will perform the following QA

responsibilities:

• Completely understands the SVE design documents and CQCP.

• Recognize and immediately report deviations from the design documents or CQCP to
the Clayton Project Manager.

• Be available at all times work is ongoing and prepare any field change orders.

• Communicate with subcontractors and other involved parties during system
installation activities.

• Record, maintain, and forward progress reports and other project data to the
appropriate parties.

• Secure and maintain documents that identify changes to the SVE design and CQCP.

• Review work product for acceptance, rejection, or further evaluation.

3.2 PROJECT MEETINGS

Meetings will be held to achieve a high degree of communication among members of the

project teams. These meetings will help to minimize errors and promote quality

performance during the system installation phase of the project.
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3.2.1 Pre-Construction Meeting

A Pre-Construction meeting will be held with key project personnel to ensure that the

entire team has a clear understanding of the project objectives, the SVE design, health

and safety issues, QA/QC requirements, and work procedures. This meeting will allow

key team members to meet and develop solutions to any potential problems known to the

team prior to the initiation of installation activities.

3.2.2 Progress Meetings

Progress meetings will be held with key project members and other appropriate parties to

discuss progress and planned activities.

3.2.3 Field Meetings

During the course of the system installation, the field team will meet daily (before work

activities begin) to discuss, plan, and coordinate the work, health and safety, and QA/QC

activities to be performed that day.

3.2.4 Problem Resolution Meetings

Special meetings will be held when and if a problem or work deficiency occurs (or may

occur) that could impact safety, quality, cost, or the project schedule. All parties involved

will attend to discuss the problem or deficiency, review possible solutions, and implement

a plan of action resolving the problem or deficiency.
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4.0 QUALITY CONTROL ACTIVITIES

During installation of the SVE remediation system, adherence to the SVE design and

health-and-safety requirements and procedures will be required. The measures required

to verify the quality of work performed and compliance with the specified project

requirements include: successful completion of the readiness reviews; inspection of

materials, equipment, and workmanship before and during the performance of each task

comprising the SVE system installation effort; and resolution of all reported deficiencies.

Preparatory activities will include the following:

• Review contract documents and design specifications with the project team.

• Review the site-specific hazard analysis and Health and Safety Plan.

• Ensure that the field team has reviewed and discussed the work procedures to be
followed.

• Review procurement specifications and tracking procurements.

• Successfully complete the readiness review process.

• Ensure that materials and equipment are properly received, inspected, tested,
inventoried, and stored.

Progress monitoring activities will include the following:

• Check work quality to ensure that design specifications are met.

• Verify site activities are in accordance with the site-specific Health and Safety Plan.

• Check that QA provisions are in place and that QC activities are completed in
compliance with QA requirements and procedures.

• Check that nonconformance issues are recorded, tracked, and resolved.
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Check that QC reporting is accurate, timely, complete, and complies with QA
requirements and procedures.

Follow-up and completion activities will include:

• Resolution of all nonconformance issues.

4.1 ENVIRONMENTAL HEALTH AND SAFETY

Health and safety procedures and requirements are provided in the SHSP Plan. The SHSP

describes the health and safety-related QA and QC activities that will be performed during

installation of the SVE system and provides the roles, responsibilities, and authorities of the

various team members.

4.2 WASTE MANAGEMENT

Waste management procedures and requirements are provided in Section 4.0 of the Work

Plan.

4.3 FIELD ACTIVITIES

The project documents containing the QC requirements for the installation of each critical

system component are listed in Table 1.
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Table 1. QC Requirements for Installation of Critical System Components

System Component

Extraction Wells and
Monitoring Probes

SVE System

Vapor Treatment System

Data Acquisition Systems

Telemetry System

Location of Applicable QC requirements

SVE Design Document and SHSP

CQCP Section 7.1, 7.3, 7.4, 10.1, 10.2, 10.4, and Appendix

SVE Design Document SHSP

CQCP Section 7.1, 7.2, 7.3, 10.1, 10.3, 10.4, 10.6, 10.7, anc
Appendix A

SVE Design Document and SHSP

CQCP Section 7.1, 7.2, 10.1, 10.3, 10.6, and 10.7

SVE Design Document and SHSP

CQCP Section 7.1 and 10.5

SVE Design Document

CQCP Section 7.1, 7.2, 7.5, 10.1, 10.5, and 10.7

A

1
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5.0 DOCUMENTATION

The SVE design documents and this CQCP identify system installation activities that

should be monitored, describe the varying level of monitoring required, and assign

responsibility for monitoring. To be effective, these QA/QC monitoring activities must

be documented.

5.1 MATERIALS AND EQUIPMENT

QA/QC documents for materials, equipment, and services will be traceable to purchase

orders or requests. The QC documentation for materials and equipment purchased may

include some, if not all, of the following: engineering documents, drawings, inspection

procedures, and inspection reports. Quality verification documents may include some, if

not all, of the following: material verification reports, material test reports, inspection

verification reports, performance testing reports, and summary reports that cover

procurement requirements, approved changes, waivers, or deviations.

5.2 FIELD LOGBOOK

The Clayton Field Manager will maintain a field logbook. Entries will be dated and

initialed by personnel making the entry, hi addition to other project requirements, the

logbook will contain a diary of events and progress, and a record of site meetings and

visitors. The logbook also will contain any observations of unusual or previously

unnoticed site conditions. QA/QC activities to be recorded in the logbook include:

• Inspections of materials, supplies, and equipment (both construction and system
equipment).

• Inspections of work quality, including the quality of lower-tier subcontractors.
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Field data and information for which a recording form has not previously been
prepared.

5.3 DATA FORMS

Prior to the start of installation activities, the Clayton QA Manager will ensure that those

forms necessary for recording field data and information are produced. The Clayton

Project and Field Managers are responsible for ensuring that these forms are available to

field personnel and are used to properly record data and information. They also are

responsible for the safekeeping, filing, retrieval, and retention of all completed data forms

in Clayton's possession.

5.4 QC FORMS

The Clayton QA Manager is responsible for reviewing the QA/QC requirements for the

project and ensuring that all required QC data and information recording forms are

produced. The Clayton Field Manager is responsible for ensuring that QC data and

information are recorded on the proper forms and for the safekeeping, filing, retrieval,

and retention of these data forms.

5.5 AS-BUILT DRAWINGS

The Clayton Field Manager is responsible for ensuring that as-built drawings for the SVE

remediation system are prepared and updated, and for ensuring the safekeeping, filing,

retrieval, and retention of these drawings.
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5.6 WEEKLY PROGRESS REPORTS

The Clayton Field Manager is responsible for preparing weekly progress update reports

for the Clayton Project Manager. These reports will contain a summary of work

completed during the week. These reports also will highlight any potential problems that

could compromise safety, work quality, or project schedule.
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6.0 PROCUREMENT

The procurement process shall ensure the following:

• Design requirements are met throughout the procurement process.

• Materials, supplies, equipment, and services are obtained from qualified suppliers.

• Design and end-user requirements are accurately, completely, and clearly
communicated to suppliers and subcontractors.

• The proper product or service is delivered on time and maintained in satisfactory
condition until used.

• The procurement process is documented, and documentation is properly controlled.

6.1 SUPPLIER QUALIFICATIONS

The Clayton QA and Project Managers are responsible for maintaining a list of lower-tier

suppliers for approval prior to initiating the process of procuring materials, equipment, or

services. Lower-tier subcontractors providing onsite services must meet SHSP criteria as

well as applicable federal, state, and site-specific health and safety training requirements.

If appropriate, the following activities may be used, on a graded approach, to evaluate

lower-tier suppliers depending on how the purchased items or services relate to safety and

the successful completion of the project:

• Review supplier's history for providing identical or similar items or services.

• Review supplier's information regarding product or service quality.

• Evaluate supplier's certifications or registrations as awarded by accredited third
parties.
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Evaluate supplier's health and safety qualifications to ensure consistency with site
requirements.

6.2 PROCUREMENT DOCUMENTS

Clayton will produce requests for proposals and quotations or purchase orders for

qualified suppliers that clearly state any design requirements, acceptance criteria, and any

test/inspection requirements for purchased items and services. Specifications and

requirements will be drawn from the SVE design and this CQCP. Procurement

documents will include any specifications, standards, or other documents referenced in

the controlling design or QA/QC documents.

Critical requirements that must be fulfilled by the supplier will be clearly specified in

requests for proposals and quotations or on purchase orders. Some requirements that

must be met may include the following:

• Delivery schedules
• Packaging requirements
• Production of engineering documents
• Specific pre-acceptance inspection procedures
• Specific pre-acceptance testing procedures
• Pre-acceptance manufacturing drawings
• Delivery of Material Safety Data Sheets (MSDS)
• Production of Operating Manuals
• Documentation of personnel qualifications and site-specific training

These supplier documents will be traceable to the purchase order or purchase

requirements.
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6.3 INSPECTIONS

hi all instances, items obtained from lower-tier suppliers will be inspected upon delivery

to verify that the order was completely filled, that the delivered items match the ordered

items, and that no items were damaged in shipping. Completed deliveries will be so

documented. Deliveries containing orders not completely filled, items not meeting

specifications, or damaged items will be tracked until the discrepancies have been

resolved. The inspection and nonconformance resolution processes will include

verification that the supplier has provided all specified documentation, including MSDS

and Operating Manuals.

If the SVE design or CQCP call for special post-delivery inspections, testing, or

calibrations, these activities will be performed in a timely manner and will be adequate to

ensure conformance with the controlling requirements.

Materials, supplies, and equipment belonging to lower-tier subcontractors will be

inspected using the same procedure applied to similar items supplied by offsite vendors.

6.4 SUPPLIER PERFORMANCE MONITORING

During the life of the project, the Clayton Project Manager is responsible for periodically

monitoring and evaluating the performance of suppliers and subcontractors to confirm

that acceptable items or services are produced and that schedule requirements are being

met. Performance monitoring will be applied on a graded basis and may include:

• Surveillance of work activities and preparation of nonconformance reports.

• Review supplier plans and progress reports.

• Monitor supplier's progress and costs.

Construction Quality Control Plan
Soil Vapor Extraction
Lockformer Work Plan / 15-65263 Attachment 4-B 16



~C R O~U P S £ R V I C E~S

• Process change order information.

• Review and dispose of progress and nonconformance reports.

• Evaluate suppliers' QC and QA programs.

• Evaluate suppliers' personnel training and procedures.

• Evaluate suppliers' training certification records for personnel performing critical
functions affecting project quality.

Throughout the project, the Clayton Field Manager will perform inspections on materials

and equipment being stored onsite to ensure that quantities are adequate, that quality is

not impacted by storage, and that storage locations and methods will not interfere with

project flow, schedule, or safety. The scope and frequency of these inspections will be

determined utilizing a graded approach based upon the possible impact to safety and

project success that the inspected items represent.

6.5 SUPPLIER DOCUMENTS

Clayton will ensure that supplier-generated documents, including MSDS, are controlled,

maintained, and retrievable.

6.6 PROCUREMENT RECORDS

The Clayton Project and Field Managers will ensure that procurement records are routed

to the appropriate project team members and end-users, and that copies of these records

are maintained and retrievable.
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7.0 FREQUENCY OF ACTIVITIES

The frequency of QC checks for materials, equipment, and the installation processes is

determined by utilizing a graded approach based upon the items or process inspected and

how they relate to safety or the successful completion of the project. Clayton is

responsible for ensuring that any required checks and inspections are completed.

7.1 MATERIALS

Quality checks will be performed upon the delivery of all project materials, including

those provided by lower-tier subcontractors and vendors. Checks will be made to ensure

that the correct products have been delivered to meet project specifications. These checks

will be consistent with procurement procedures specified for the products. At a

minimum, a visual examination of all material deliveries will be performed to review the

bills of lading, ensure the correct quantity has been received, verify the labeling of the

materials, check for possible damage, and examine MSDS. The soundness of the

packaging will be determined, and the materials will be properly stored.

Periodic inspections will be made to verify the quantity and integrity of materials in

storage. These checks also will assess the continued safekeeping of remaining materials

and ensure that storage practices are both safe and not a hindrance to current or planned

work activities.

7.2 SYSTEM EQUIPMENT

System equipment will be clean upon arriving onsite and before leaving the site.

QA requirements for procurement, receiving, and inspection will apply to system

equipment. System equipment will be inspected immediately upon arrival to the site.

Although system equipment cannot be inspected under operating conditions before it is
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installed, visual inspections will be performed. Delivery documentation will be collected

and checked against the procurement specifications. A check will be made to note that

the model of the equipment matches the procurement specifications. The equipment will

be examined to ensure there are no signs of damage to the equipment, or of incipient

hazardous conditions such as fluid leaks or missing safety guards. Components such as

belts, hoses, and cables will be inspected for misalignment or wear and tear, and repaired

or replaced as necessary, before the equipment is placed into use.

If system equipment cannot be immediately placed in its proper staging location, it will

be stored in a safe manner and in accordance with manufacturers' instructions.

Equipment storage locations will be selected so that the equipment will not interfere with

current or planned work activities, and additional moves will be minimized. Equipment

will be checked periodically to ensure that it has not been damaged by work activities.

Once it is possible to test system equipment under operating conditions, performance

testing shall be completed. All required QC documents intended to indicate how the

equipment performs against the specification requirements will be completed, and

justification or resolution of any deviations will be provided.

7.3 CONSTRUCTION EQUIPMENT

Construction equipment necessary for system installation activities will be clean when

arriving onsite and when leaving the site. Down-hole equipment and tooling will have

gone through a decontamination process before being allowed onsite. Before leaving the

site, construction equipment will be decontaminated. Waste generated from the

decontamination process will be handled in accordance with Section 4.0 of this Work

Plan.
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Construction equipment will be inspected immediately upon delivery to the site and before

use. The inspection will note the type and model of equipment and determine if it is

appropriate for its intended use as defined by the design and procurement specifications. A

visual examination will be performed to ensure that there are no signs of debilitating

damage or hazards, or incipient failures such as fluid leaks or worn components. If any of

these conditions are discovered, they will be corrected before the equipment is put into use.

At all times, safe storage, proper positioning, set-up, and use of construction equipment will

be enforced, and the performance of preventive maintenance will be verified daily.

7.4 DRILLING LOCATIONS

Drilling locations will be verified and marked before setup of equipment on the site. A

"One-Call" utility locating service will locate all underground utilities in the remediation

area. Clayton, with the assistance of Lockformer management, will locate all onsite

underground utilities. Drilling locations will be reconfirmed before drilling equipment

penetrates the soil. After construction activities are complete, locations will be

established by civil survey, and surveyed locations will be shown on the as-built

drawings. Waste generated from drilling activities will be handled in accordance with

Section 4.0 of this Work Plan.

7.5 DATA GATHERING DEVICES

Data gathering devices will be inspected upon delivery in the same manner as other

project materials, and will be checked to ensure that appropriate design and procurement

specifications are met. Additionally, calibration certifications for devices that are

delivered calibrated by the manufacturer will be collected, reviewed, and retained. Once

calibration has been established, a calibration label will be attached to the device in

accordance with appropriate QA procedures.
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Data gathering devices that require calibration prior to use, or periodic calibration, will be

labeled "Do Not Use - Not Calibrated." Data gathering devices will not be used until the

calibration requirements have been met, and a calibration label has been attached to the

device.

7.6 SAMPLING AND LABORATORY SERVICES

The types and frequency of field QC samples are specified in the Field Sampling Plan.

All QC samples will be shipped according to standard chain-of-custody protocol.

Analytical laboratory QC samples will be analyzed as required by the analytical method

specified for the parameters of interest, and the results will be included in the analytical

report.
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8.0 NOTIFICATION AND CORRECTION PROCESS

All problems associated with materials, supplies, equipment, and service suppliers will be

documented, and corrective actions taken immediately. In those instances where a

potential for impact to safety or project success exists, the Clayton Field Manager will

immediately notify the Clayton Project Manager of the nonconformance situation.

The Clayton Field Manager is responsible for implementing, at a minimum, the following

activities.

• All nonconforming shipments, materials, supplies, equipment, or subcontractor
services will be documented and reported to the Clayton Project Manager.
Documentation will include the date of the inspection, the items inspected, the nature
of the nonconformance, any immediate corrective actions taken, and the name of the
person performing the inspection.

• Immediately inform the Clayton Project Manager of any nonconformance situations
that could possibly impact safety, quality, or the success of the project.

• Maintain a log of all nonconformance reports and document corrective actions
through final resolution. Resolved nonconformance reports will be so indicated on
the log with a description of the corrective actions and final resolution.
Nonconformance resolution will be documented and communicated to all parties.

• Provide the Clayton Project Manager with an update of nonconformance issues in
Clayton's routine update reports.

• Nonconforming materials, supplies, and equipment will be immediately tagged as
being "out of confomiance" and repaired, calibrated, or removed from the site as soon
as reasonably possible. Tags used for this purpose will be easily recognizable and
marked to indicate a contact person who can provide information on the status of the
tagged items. Where possible, nonconforming items awaiting repair, calibration, or
replacement will be stored together in designated areas.

• Lower-tier subcontractors who have failed to provide requested qualification
documentation, are in violation of health and safety procedures, or are found to be
performing nonconforming work will be immediately notified of the nature of
nonconformance and instructed how to correct the nonconformance. If the nature of
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the nonconformance involves a health and safety violation, or threatens safety or
project success, the activities of the subcontractor may be immediately suspended
until the nonconformance can be successfully resolved.

Perform follow-up inspections, as necessary, to ensure that the prescribed resolutions
for nonconformance situations are implemented. These follow-up inspections will be
properly documented.
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9.0 PERSONNEL QUALIFICATIONS AND TRAINING

The qualifications of site personnel are summarized in Table 2. All personnel will have

training as specified in the SVE design document and SHSP.

The specific activities performed during SVE remediation system installation do not

require special certifications, but do require specific skills and training. The Clayton

Project Manager will have direct experience as the lead design engineer and project

manager on a minimum of three previous SVE projects. The Clayton Field Manager will

have direct experience in the same role on a minimum of three previous SVE projects.

The Clayton Field Technicians will have direct experience on a minimum of one previous

SVE project.

Table 2. Summary of Personnel Training and Certifications

Task

All Onsite Workers

SVE Project Manager

SVE Field Manager

SVE Field Technicians

Electricians

Forklift operators

Required Certification

HAZWOPER Standard, 29 CFR 1910.120, 40-Hour training, and current 8-hr
refresher. Supervisors shall additionally have HAZWOPER 8-hr Supervisor
Training.

Medical monitoring

General Site Training

Design Engineer and Project Manager on a minimum of three previous SVE
projects

Field Manager on a minimum of three previous SVE projects

Field Technician on a minimum of one previous SVE project

State of Illinois License

Power Industrial Truck Training, CFR 1910.178 (RAAS-030)
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10.0 MATERIALS AND EQUIPMENT

10.1 MATERIALS

The SVE remediation system will be constructed of the materials and components

specified in the final version of the SVE design document.

10.2 WELL CONSTRUCTION MATERIALS

Installation of the SVE remediation system will consist of a network of VE wells

connected to a SVE unit. The number and spacing of the VE wells will be based on the

results of the pilot test. Construction details for each of these system components are

presented in the SVE design document. If supplemental working guides are appropriate

for electrode installation, they will be prepared prior to initiating construction activities.

Clayton will provide a training program for any site-specific work guidelines prepared for

electrode construction activities.

The materials and critical specifications necessary to construct the VE wells are identified

in Table 3, and the monitoring probes are identified in Table 4. Material specifications in

this document are based upon the SVE design documents, and materials identified in the

final version of the SVE design document will have precedence over those listed in this

document.

QA and QC activities associated with construction materials will include inspections for

damage and compliance with design and purchasing specifications. Inspections will be

performed when the materials arrive onsite. Any discrepancies will be noted and resolved

through the notification and correction process.
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10.3 SYSTEM EQUIPMENT

The SVE remediation system will consist of the large-scale components described in

Table 5. System equipment will be a manufacturer's prefabricated unit matching the

SVE design criteria. QA and QC activities associated with system equipment will

include inspection of the equipment for damage when it arrives onsite and compliance

with design and purchasing specifications. Additionally, system equipment will be tested

as soon as possible to verify that it can perform to the SVE design requirements, as

configured. Any discrepancies will be noted and resolved through the notification and

correction process.

Table 3. SVE Well Construction Materials

Material

CPVC pipe

CPVC well screen

CPVC fittings

3/8-inch bentonite pellets *

Sand filter pack

Grout

Concrete

Approximate Quantity

Calculated from SVE design

Calculated from SVE design

Calculated from SVE design

Calculated from SVE design

Calculated from SVE design

Calculated from SVE design

Calculated from SVE design

Specifications

4-inch ID, Schedule 80

4-inch ID, Schedule 80 w/ 0.020-inch slots

4-inch ID, Schedule 80

ANSI/NSF Std 60

10-20 sieve

Type I Portland Cement, ASTM C150

Sakrete

Notes:

* Bentonite will be free flowing, high swelling, sodium-based, Wyoming-type bentonite. High-density
bentonite slurry will be a mixture of powered bentonite and water. Bentonite will be mixed into a slurry
that will have a rninimum of 30% solids by weight. Bentonite slurry will be placed with a side discharge
tremie pipe.
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Table 4. Monitoring Probe Construction Materials

Material

CPVC Pipe

CPVC Well Screen

CPVC Fittings

3/8 inch Bentonite Pellets *

Sand Filter Pack

Grout

Concrete

Approximate quantity

Calculated from SVE design

Calculated from SVE design

Calculated from SVE design

Calculated from SVE design

Calculated from SVE design

Calculated from SVE design

Calculated from SVE design

Specifications

1 -inch ID, Schedule 80

1-inch ID, Schedule 80 w/ 0.020-inch
slots

1 -inch ID, Schedule 80

ANSI/NSF Std 60

10-20 sieve

Type I Portland Cement, ASTM C150

Sakrete

Notes:

Bentonite will be free flowing, high swelling, sodium based, Wyoming-type bentonite. High-density
bentonite slurry will be a mixture of powered bentonite and water. Bentonite will be mixed in a batch plant
and the slurry will have a minimum of 30% solids by weight. Bentonite slurry will be placed with a side
discharge tremie pipe.

Table 5. Equipment Specifications

Component

Condensation
tank

SVE blower

Vapor treatment

SVE Power
Control Unit

Type

Air inlet/outlet with drain port
and valve

Rotary lobe

VOC adsorption by vapor
phase GAC

Clayton design

Specifications

Size based on results of pilot test

Size based on results of pilot test

4 GAC vessels in parallel-series, 2 change-out
vessels onsite. Minimum vessel size: 1,800 pounds.
Minimum Flow Capacity: 1,000 scfm.
TCE removal efficiency: >99%.

500 kVA, 480 kV input, 75V-1 100V output, remote
monitoring and control of electrical power and
remote monitoring of temperature

Notes:

Scfrn = standard feet per minute Hg = Mercury
dP = differential pressure ppmv = parts per million by volume
kVA = kilovolt-amps, similar to kilowatts
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10.4 CONSTRUCTION EQUIPMENT

Drill rigs capable of producing the boreholes necessary to install the VE wells and

monitoring probes will be required. The summary of the drilling capabilities required for

the SVE system installation is provided in Table 6.

Table 6. Summary of Soil Boring Requirements

Activity

VE Wells

Monitoring Probes

Boring Diameter

10 to 12 inch

6 inch

Maximum

Boring Depth

50 feet

50 feet

Drilling Method

6 Vi-inch Auger

4 '/i-inch Auger

QA and QC activities associated with construction equipment will include inspections for

damage, proper decontamination, safe operating conditions, and the absence of fluid

leaks. These inspections will be performed as soon as the equipment arrives onsite. The

equipment, including accessories and tooling, will be inspected to ensure that it is capable

of performing to design and purchasing specifications. Any discrepancies will be noted

and resolved through the notification and correction process.

10.5 DATA GATHERING INSTRUMENTS

Data gathering instruments will be used to assist the installation and operation process

and will be installed into the system to monitor and record operating parameters. These

instruments, their required accuracy, and method of calibration are summarized in

Table 7.

QC activities associated with data gathering instruments will include inspections for

damage and compliance with design and purchasing specifications. These inspections

will be performed when the instruments arrive onsite. If specified by design
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requirements, data gathering equipment will be tested and calibrated prior to use. Once

installed, all data gathering and reporting instruments and systems, including remote

access and alarm notification systems, will be tested against the SVE design

specifications as part of system startup. Any discrepancies will be noted and resolved

through the notification and correction process.

Table 7. Data Gathering Instrumentation

Instrumentation

Vacuum Gauges

Thermometers

Oil-Filled Manometers

Digital Manometers

Averaging Pitot Tube

Portable Multi-meters

Portable Ammeters

Remote Monitoring
Indications

Accuracy

0.1 inchH2O

1.4°C

0.05 inch H2O

2.5%

Equals gage
accuracy

0.3%

>40A: 12A

<40A: 0.8A

0.5%

Calibration

Factory calibration accuracy per ANSI specification

Factory calibration accuracy per ANSI specification

Oil-filled manometers are primary standards

Weekly calibration to primary standard (oil manometer)

Calibration not applicable to pitot tubes. Pitot tubes are
read with water manometers or calibrated digital
manometers.

Factory calibrated with NIST Traceable Calibration
Certificate

N/A

Connected to calibrated multi-meter

Calibrated using NIST-calibrated portable multi-meter

Notes:

ANSI = American National Standards Institute
H2O = Water
NIST = National Institute of Standards and Technology
ppmv = parts per million by volume
A = amperes (amps)
C = Centigrade
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10.6 SVE SYSTEM PIPING

Plastics, like other piping materials, expand when heated, hi most cases, piping should be

allowed to move unrestrained between desired anchor points (e.g., SVE wells and the

manifold) without abrasion, cutting, or restriction of the piping. The installation of

expansion loops, offsets, changes in direction, or a Teflon-bellows expansion joint may

be required to minimize stresses between anchor points.

Specifications from the Harrington Industrial Plastics Engineering Handbook for

Industrial Plastic Piping Systems (Harrington Industrial Plastics 2000) indicate that as

chlorinated polyvinyl chloride (CPVC) pipe is heated from ambient conditions to the

operating temperatures of a SVE system (approximately 100 °C), it expands at a rate of

about 4.5 inches per 100 ft. If adjacent equipment or improper pipe clamping and support

systems restrain movement from thermal expansion, the resultant stresses may cause

damage to the equipment or piping.

hi application to SVE, design rules for thermal expansion can usually be simplified to "do

not connect a long straight run of piping to a well; an offset or change of direction is

required before the wellhead connection."

When CPVC process piping will be installed above ground, it must be properly supported

to avoid unnecessary stresses and possible sagging. At SVE temperatures, the maximum

distance between supports is shown in Table 8.
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Table 8. Maximum CPVC Pipe Support Distances

Pipe Diameter

2-inch or less

4-inch

6-inch

Maximum Support Spacing *

1.5-m(5feet)

2.1-m(7feet)

2.7-m (9 feet)

Notes:

* Harrington Industrial Plastics, 2000

CPVC undergoes surface oxidation and embrittlement when exposed to sunlight over a

period of several years. The surface oxidation is visible as a piping color change from

gray to white. While oxidized piping does not lose any of its pressure or vacuum

capability, it does become more susceptible to impact damage. Where polyvinyl chloride

(PVC) or CPVC pipe is expected to provide several years of service, it should be painted

with a latex paint. Painting is not required due to the short duration of this remediation.

If required by design specifications, heat tracing and insulation can be applied to CPVC

pipe by normal methods. Because plastic pipe is a very poor heat conductor, the use of

aluminized tape to attach the heat tracing is recommended. Heat tracing of pipe will not

be employed during this project.

Plastics expand more quickly than metals as they are heated. If the pipe size is 2 inches

or less, the use of male CPVC threads with female metal threads is appropriate for heated

systems. If the pipe size is greater than 2 inches, a flanged plastic to metal transition is

recommended.

Neither CPVC nor PVC is rated for contact with pure solvents. However, PVC is

commonly used in vapor extraction systems to convey recovered chlorinated and

petroleum hydrocarbon vapors from the subsurface. Solvents are present in the vapor
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recovery piping system in the vapor phase only, and CPVC is selected over PVC because

of its superior performance at temperature.

10.7 ELECTRICAL SYSTEMS

To the maximum extent possible, electrical connections will be accomplished in

accordance with the applicable provisions of American Nations Standards Institute

(ANSI) C2, National Electrical Manufactures Association WC-7, National Fire Protection

Association 70. Exceptions will be made for prefabricated extraction and treatment

equipment.

Prior to acceptance, an operational test of all electrical, electrical data gathering, and

equipment control systems will be performed to determine if the systems meet the

purpose and intent of the SVE Design. Testing shall demonstrate that the systems are not

electrically, mechanically, structurally, or otherwise defective, are in safe and satisfactory

condition, and conform to specified operating characteristics. If any deficiencies to

pertinent components are revealed during these tests, they will be corrected, and the tests

repeated until all deficiencies have been resolved.
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APPENDIX A

QUALITY CONTROL CHECKS
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QUALITY CONTROL CHECKS

Field documentation will be maintained throughout the system installation process.

Activity-specific field data sheets will be generated to record all QC data collected during

system installation.

Initial Start-up Checks:

Conduct initial start-up of the SVE blower. Begin operation with the Air Dilution Valve

(ADV) wide open. Run system and conduct initial start-up checks of system components,

equipment, gauges, etc. Verify integrity of all process and electrical connections. After

initial checks are completed, slowly close the ADV to begin generating vacuum at the VE

wells. Perform other checks as summarized below.

Equipment Foundation Checks:

• Verify that equipment is properly level during installation.

Field Piping Installation Checks:

• Verify that piping is not constrained against expansion except at VE wells and
manifold connections.

• Optional Verification: Vacuum leak test piping between well valves and manifold
inlets (apply 15 in. Hg, maintain 10 in. Hg after 16 hrs). Record data using a factory
calibrated vacuum gauge.

• Optional Verification: Hydrostatic test electrode water discharge pipes (apply 60 psi,
maintain 50 psi after 16 hrs). Record data using a factory calibrated pressure gauge.

SVE Power Control Panel Checks:

• Tug on power cable to check for loose connections.

Construction Quality Control Plan
Soil Vapor Extraction
Lockformer Work Plan/ 15-65263ra017 A-l



C R O U P S E R V I C E S

• Inspect all compartments for foreign objects and damaged components.

• Visually inspect all conduits for physical integrity.

Equipment Interlock Checks:

• Verify that condensation tank float-switch shuts down the SVE system blower and the
vapor treatment system if a GAC system is not used.

• Verify that, if used, discharge tank high level shuts down the SVE system blower
vapor treatment system.

• Verify that a shutdown is indicated on the telemetry system monitor.

Vapor Recovery System Checks:

• Adjust each manifold valve to generate the design airflow rate at the VE well, if
possible. Measurements are made using averaging pitot tubes read with water
manometers or calibrated digital manometers.

• Perform vacuum influence checks. Vacuum measurements are made using averaging
pitot tubes (read with water manometers or calibrated digital manometers) or with
factory calibrated vacuum gauges.

• Record baseline temperatures at each thermocouple in all temperature monitoring
points.

CPVC Installation:

Solvent cementing is the preferred method of joining CPVC pipe and fittings, providing a

chemically fused joint. The following basics should be clearly understood by the installer.

1. Pipe must be cut square and saw burrs completely removed.

2. The joining surfaces must be clean and dry, then softened with a primer to make them
semi-fluid.
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3. Sufficient cement must be applied to fill the gap between pipe and fittings.

4. Assembly of pipe and fittings must be made while the surfaces are still wet and fluid.

5. Joint strength develops as the cement dries, hi the tight part of the joint, the surfaces
will tend to fuse together, hi the loose part, the cement will bond to both surfaces.

6. Penetration and priming should be achieved with a suitable primer. Primer will
penetrate and soften the surfaces more quickly than cement alone. This priming
step is especially important in cold weather.

7. More than sufficient cement to fill the loose part of the joint must be applied.
Besides filling the gap, adequate cement layers will penetrate the surface more
deeply before drying, providing a stronger joint.

For a proper joint to be developed between CPVC pipe and pipefittings, cutting, cleaning,

and preparation of the joint is of primary importance. The installer should follow the

following basics.

1. Condition pipe and fitting to the same temperature.

2. Cut pipe square to the desired length.

3. Remove burrs and chamfer the end of the pipe at a 10°-15° angle for 1/16 inch.

4. Clean the pipe and fitting of all dirt, moisture, and grease.

5. Using a proper applicator, apply primer freely with a scrubbing motion to the fitting
socket, keeping the surface and applicator wet until the surface has been softened.
This usually requires 5-15 seconds, more in cold weather.

6. Prime the pipe as for the fitting.

7. Quickly apply primer to the fitting a second time.

8. Apply a liberal coat of cement to the pipe. Flow the cement on with the applicator.
Do not brush the cement out to a thin paint-like layer.

9. Apply a medium layer of solvent cement to the fitting socket.
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10. Fully insert the pipe into the socket. Give the pipe a quarter-turn during insertion,
if possible. Hold the joint together until both soft surfaces are firmly gripped
(usually less than 15 seconds for small diameter piping, larger sizes or cold weather
might require more time). Care must be used because the fitting sockets are tapered
and the pipe will try to push out of the fitting just after insertion.

11. After assembly, a properly made joint will show a thin ring or bead of cement
completely around the junction of the pipe and fitting. Any gaps in this bead may
indicate a defective assembly job.

12. Handle newly assembled piping carefully until initial set time shown in Table A.I
has taken place. Set times are provided for various ambient temperatures and pipe
diameters.

Table A.l. CPVC Cement Set Times

Temperature

>60°F

40°-59°F

<39°F

Set Time *

Diameters <1.5 in.

1 5 minutes

1 hour

3 hours

Set Time *

Diameters of 1.5 to 3 in.

30 minutes

2 hours

6 hours

Set Time *

Diameters >3 in.

1 hour

4 hours

12 hours

Notes: * (Harrington Industrial Plastics 2000)

13. Allow the joint to cure for adequate time before pressure testing. Joint cure times are
shown in Table A.2 for various ambient temperatures and pipe diameters.

Table A.2. CPVC Cement Cure Times

Ambient
Temperature

>60°F

40°-59°F

<39°F

Cure Time *
Diameters < 1.5 in.

1 hour

2 hours

8 hours

Cure Time *
Diameters of 1.5 to 3 in.

2 hours

4 hours

16 hours

Cure Time *
Diameter > 3 in.

6 hours

12 hours

48 hours

Notes: * (Harrington Industrial Plastics, 2000)
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EQUIPMENT ARRIVAL INSPECTION/CERTIFICATION

Date
Expected

Arrival Date Component Description
Transported

Bv Vendor

Is
component
damaaed? Describe damaae

Shipper
Notified?

Indicate
Resolution

Date
Resolved

*•

Inspector's
Initials
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ATTACHMENT 4-C

THERMO ENVIRONMENTAL INSTRUMENTS

Model 51 Heated Total Hydrocarbon Analyzer

Lockformer Work Plan
The Lockformer Company / Lisle, Illinois
15-65263 Section 4 / 09/20/02/ RBS/BRS Rev:2
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Thermo Environmental Instruments
MODEL 51

Heated Total Hydrocarbon
Analyzer

Powerful Yet Simple
The microprocessor based design

provides capabilities not available in conventional
analog based Flame lonization Detector
Analyzers, including, system diagnostics
(checkout) upon power-up, bidirectional RS-232
communications and auto-ranging over the entire
0-10,000 ppm concentration range.

However, Thermo Environmental
Instruments engineers were careful not to
sacrifice simplicity and ease-of-use at the cost
of these powerful feature. The Model 51 design
focuses on ease-of-operation to reduce personnel
attention.

For example, the analyzer can perform
automatic calibration routines at user prescribed
time interval This eliminates the need for periodic
time-consuming manual calibration operation.
Additionally, an auto ignition routine is provided
for the hydrogen flame. This eliminates manual
ignition procedures and minimizes unnecessary
downtime due to unknown flameout conditions.

The highly visible Vacuum Fluorescent
Display provides continuous display of current
sample concentration as well as high, low and
average concentration readings. Service
(FAULT) reports are readily available for
operator diagnosis.

KEY APPLICATIONS

» EPA Method 25A Compliance Monitoring

• Continuous Emission Monitoring (CEM)

of Source Hydrocarbons

• Carbon Bed Breakthrough Detection

• Fencellne (Perimeter) Monitoring

• Industrial Hygiene Monitoring

w///

THERMO 51 SPECIFICATIONS
»• ——>—
MBHUreilMIIU
Technique

System rune Constant

Sample Rate

Detector Sample
Flow Rate

Power RequlraiMfila

Gam
Combustion
Fuel
Span Gas

Zero Air

PfmlcBJDbmraloni
C»eSlze
Weight

Flame lonizathw Detection (FID)
of mostorgante vapors

Ranges Vacuum Fluorescent Display (VFD)-
Auto Ranging Over
0-10,000 ppm concentration range
0-100 ppm (resolution to 0.1 ppm)
0 -1,000 ppm (resolution to 1.0 ppm)
0 -10,000 ppm (resolution to 1.0 ppm)

Min. Detectable 0.1 ppm metham in air matrix

Sensitivity 0.1 ppm methane on 0-100 ppm range

1.0 seconds at3 LPM sample flow

2,0 LPM ; ;

30ml/mln :

115/220 VAC, 60/50 Hz

130ml/minat30pstg
25ml/minatWp»tg
Same as Sample Flow; flow
controlled via metal frit reslrictor
Same as Sample Flow; flow
controlled via metal frit reitriclor

HWD9.2"x16.9'i22* Inches
51 Ibs. :

25 pin RS-232 port
0-1, 5,10V Analog Signal (selectable)
4-20 mA Output (optional)
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FLEXIBLE COMMUNICATIONS

Analog Output (0-10V full scale)
Standard; 4-20 mA option available

Bidirectional RS-232 Communication

3 Amp contact closure provides
mechanism for external alarm activation

Drivers (24 VOC) offer activation of
external solenoids for calibration of
entire sampling system

Remote instrument calibration made
available via Control lines

Driver circuit for Initiation of stack probe
purge air (blow back) functionally

Superior Flow Design

A key objective in the development of the Model 51
Heated THC Analyzer was centralization of all flow
parameters. Metal frit flow restrictors have been
implemented, allowing all required support and calibration
gas flows to be established at the Flow Panel This
eliminates the requirement for external needle valves.
Additionally, pressure gauges providing information
relative to hydrogen, combustion air, and sample flow are
located on the front panel and visible at all times.

The Model 51 can be calibrated via the sample port
or via internal zero and span solenoids. Drivers (24
VDC) are available for activation of solenoids external
to the Model 51, enabling calibration gases to be
introduced at the point of sampling (typically the stack
probe). This serves as a calibration check of the entire
system which is often required by source monitoring
regulations. Alternatively, the Model 51 can be
calibrated via independent span and zero ports with
accompanying solenoids. A rotameter is located on the
front panel allowing the operator to verify sufficient span
and zero gas flow is being provided for proper calibration

Model 51.

The Heated Zone

Of principle concern in any detector FID based
analysis is condensation of the high molecular weight
sample stream constituents as they exit the elevated
temperature environment of the stack. Condensation not
only results in low reporting of total hydrocarbon (THC)
emissions but can result in plugging of sample pump,
sample filters and flow control devices due to particulate
deposits results from analyzer "cold spots".

The Model 51 utilizes a temperature controlled
HEATED ZONE to eliminate condensation problems. As
illustrated in the following diagram, all instrument
components which come into contact with the sample
stream are maintained to above 150°C via cartridge
heaters. These components include flame ionization
detector, pump head, micron filter, transport lines and
back pressure regulator. Additionally, a RTD based
feedback mechanism ensures proper temperature control
and provides the operator with current oven temperature
data.

For Price and Delivery Information, Contact:

Thermo Environmental Instruments

8 West Forge Parkway
Franklin, MA 02038 USA

Tel: 508 520-0430 Fax:508520-1460
&4nail:thenno@thenmoeLconi Web SKe: www.thennoei.com
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MODEL 50

MULTIPOINT SAMPLER

INSTRUCTION MANUAL
P/N 11184

I

I

I

1

1

THERMO ENVIRONMENTAL INSTRUMENTS INC.
8 WEST FORGE PARKWAY

FRANKLIN, MASSACHUSETTS 02038

TELEPHONE: (508) 520-0430
FACSIMILE: (508) 520-1460

08-14-95
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The Model 50 is a multipoint sampler, or multiplex system
designed to extend the capabilities of other air sampling
instruments. This device allows a single air monitoring
instrument to be to be connected to five sampling lines. At any
given time, the. flow from one sample line will be directed to the
monitoring instrument through the "SAMPLE OUT" port while the
remaining lines will be connected to the Model 50 "VENT" port.
Lines directed to the vent can be continuously flushed by an
external pump connected at that point. The Model 50 can be
controlled manually from the front panel or can be remotely
controlled by the monitor's internal processor or by an external
device such as a data logger.

Electrical and gas connections for the Model 50 are presented
here along with a brief description of the unit's internal design
and suggested operating guidelines.

AMD GAS CONNECTIONS:

i

All electrical and gas connections are made on the rear panel as
shown in Figures 1 and 2 .

Sample Connections

Up to five sampling lines may be connected to the fittings
located across the lower right side of the rear panel. Inlet
lines should be 1/4" O.D. and connections should be made with
standard compression fittings. Note that because the inlet
connections are numbered from the front of the instrument,
connection number 1 is located on the far right when viewed from
the rear, and the numbers increase from right to left. For
applications using fewer than five sample lines, the inlet
connections that are not being used should be capped.

The Model 50 's "SAMPLE OUT" port is connected to the monitoring
instrument inlet using 1/4" O.D. tube and compression fittings.
The tube connecting the two instruments should be as short as
possible to reduce carry-over between channels. The tube
material should be selected on the basis of sample composition.
In most cases Teflon or stainless steel will be the most
appropriate choice.

For most applications, the Model 50 "VENT" port should be
connected to an external pump, which will continuously flush all
lines that are not being monitored. Again, 1/4" O.D. tubing and
compression fittings will be required. If the sample gases are
potentially hazardous, the pump outlet must be properly vented.
The pump should be selected for compatibility with the sample and
to provide adequate flow to keep all lines flushed. The exact
flow rate is not necessarily important, but for most applications
a flow rate of about 1 liter per minute per sample line should
provide good results.
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Electrical Connections:

The Model 50 is powered by 110 volts at 60 Hz or by 220 volts at
50 Hz. Check the test data sheet shipped with your instrument to
be sure it is set for the proper voltage in your location. Power
is supplied through the receptacle on the rear panel which
includes an integral fuse holder.

In addition to the power cord and the gas line connections, the
rear panel also provides three electrical connectors labeled
"CONTROL", "STATUS 1" and "STATUS 2". Connections on both strips
are numbered l through 8 from left to right and are made using
the special connectors that are included with the instrument.
The upper strip, labeled "CONTROL", receives inputs from the air
monitoring instrument or data logger and the two lower strips
labeled "STATUS" provide feedback concerning which sampling
channel is currently active. If the air monitoring instrument is
being used to provide direct control of the Model 50, the
"STATUS" connections may not be needed. However, this
arrangement allows the Model 50 to be controlled by the analyzer
while being monitored by a data logger or PLC.

A 5 volt (TTL) input signal controls which sample line is

potential of +5 volts is applied to connection 3 on the Model 50
control strip, sample line number 3 will be connected to the
"SAMPLE OUT" port. When the applied voltage is removed, the
valve will close and sample line three will again be connected to
the "VENT" port.

If the Model 50 is being used with a TEI Model 51 or 52 analyzer,
the appropriate 5 volt output signals are located at connector
positions 1 through 5 on the top terminal strip located on the
analyzer rear panel. A typical wiring diagram is shown in Figure
2. When the 51 or 52 is running in the multipoint mode, the
current channel is indicated on the digital display and the
corresponding contact is energized with a +5 volt potential.

Positions 6 and 7 on the Model 51 or 52 top terminal strip and 20
on the center strip are also associated with control of the
multipoint sampler and have the following functions:

Position 6: Status (not required)
Position 7: +5 volts reference
Position 20: Ground

I If the Model 50 will be controlled by a data logger of other
device that provides contact closures rather than 5 volt outputs,
then a 5 volt source must be included in the circuit.

I

I
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To facilitate operation of the Model 50 with Data Loggers and
PLCs, status lines are also provided. These are located on the
two rear connectors labeled "STATUS" and are numbered 1 through 8
from left to right. Internally, the status lines are connected
to a set of contact closures or relays. One side of each relay
is connected to a pin on the output and the other leg of each
relay is connected to common on pin number 2."

In operation, when a voltage is applied to an input line, the
corresponding solenoid valve is activated which connects the
incoming sample line to the "SAMPLE OUT" port. At the same time,
the corresponding relays, which are connected to "STATUS 1" and
"STATUS 2" close. When the input is returned to ground
potential , the valve closes and the corresponding contact
closures return to the open position. The two sets of status
lines are identical in function, and in most applications only
one set will be used. However the second set can be used to
route the analyzer's analog output to a muti-pen chart recorder
or data logger.

QP L 50-"

I
r
i
I
I
I
I
. A flow schematic illustrating the basic operation of the unit is
I presented in Figure 4.

I

r

The front panel, shown in Figure 3, includes the power switch,
the channel selector switch, five flow meters and six LED type
status lights. The channel selector is a six position rotary
switch. When set to "REMOTE" the Model 50 will be under the
control of an external device which should be connected as
described earlier. If the channel selector is set on any other
position (labeled 1-5), the corresponding inlet line will be
connected to the port labeled "SAMPLE OUT." The remaining lines
will be connected to port labeled "VENT."

The front panel status lights labeled 1-5 indicate which channel
is currently connected to the "SAMPLE OUT" port. If all five
sampling valves are closed, the sixth LED will be lit. This
indicates that an internal by-pass valve has opened, connecting
the SAMPLE OUT port to an open vent inside the Model 50, The by-
pass valve prevents the analyzer pump from being connected to a
closed system, or from being pressurized during calibration of
the analytical instrument.

When operating under manual controls, only one inlet can be
sampled at any given time. However, while operating under remote
control , it is possible to activate multiple channels at the same
time. If multiple channels are opened to collect a pooled
sample, the user must be aware of the sampling rate through each
line and compensate for any differences in flow.

lote that status pin 3 corresponds to eaiple channel 1, pia 4 to channel 2 etc.
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ATTACHMENT 4-D

COMMERCIAL WEATHERNET SYSTEM

Lockformer Work Plan
The Lockformer Company / Lisle, Illinois
15-65263 Section 4 / 09/20/02 / RBS/BRS Rev:2



Help your business work smarter, safer and more effectively!

Complete WeatherNet System

We know all too well how weather can impact your
daily life. And, unless your business is at the
airport, your weather information is an hour-old and
coming from miles away.

The WeatherNet System is a great opportunity for
your business to get noticed on the WeatherBug
Network and in your local community.

Besides getting a state-of-the-art WeatherNet
System...

•Your business is connected to the AWS Weather
Network (5,600 weather stations)

•You become a part of the desktop application in
every WeatherBug home
(8 million users and increasing daily)

•You can access real-time live, local weather for
business and emergency planning

•You will be a community service leader

WeatherBug Desktop Alert

The WeatherNet System can help your
planning efforts...
•Project Management
•Resource Allocation
•Increase Worker Safety
•Equipment Deployment
•Scheduling
•Cost Management
•Improve Communications
•Preparedness and Evacuation Management
•On-site emergency treatment (heat exposure)
•Emergency dispatch
•Increase distribution effectiveness
•Natural disaster prevention Management and
Recovery
•Efficient Medical Transportation
•HAZMAT
•Route Planning
•Increase on-time delivery efficiency
• And much more...

for IH1TRLAKFU, HY 1W37 (V. 2.5} WeathGrBug

After Hours Trading until 8pm DATEK >
ONl-INh- ^

Average: SSW4
Gust: SW19

frnm Liverpool MS
livprpODl. NY

CURRENT FORECAST

Rain Today: O.OD"

Moittily Rain: 1.71

WeatherBug.com Network

Call your Commercial Sales Specialist Now!
And find out how you can purchase your very own WeatherNet

System and join the award-winning AWS Weather Network.
800-544-4429 and press 4 or email commsales@aws.com



Delivers live, local weather from your business to your entire community

WeatherNet Weather Station

Wind Speed and Direction

Temperature & Relative Humidity
Rainfall

Light Intensity

Barometric Pressure
Auxiliary Temperature Probe

Master Control

Processes all Data

Modem and Internet Connections

Stores 4 Months of Data

Internal Battery Backup

Digital Display

Indoor Temperature

Large, Easy to Read Digits

Real-Time Data for all Sensors

Min/Max/Rate Buttons

English/Metric Units

Fits Nicely on a Standard Shelf

Provide instant access to live, local
weather data directly from your site to
your customers and community. Imagine
the benefits of accessing real-time
conditions, forecasts, storm warnings and
weather alerts twenty-four hours a day,
right from your computer!

The Commercial WeatherNet System
integrates commercial grade weather
monitors and WeatherNet Camera
equipment with meteorological software
and Internet technology to accurately
measure and archive up to twenty-seven
weather parameters, including
temperature, wind speed and direction,
humidity, barometric pressure, heat
index, wind chill and much more.

WeatherBug Web Page

f Jan UpYowUM
J Get FIVE MB CD* for Only S4.96

Live Weather Conditions

Local Zone Forecasts

Storm Warnings and Alerts

Live WeatherNet Camera
Images

Links to Local Radar

Weather and News Information

Call Your Commercial Sales Specialist Now!
And find out how you can purchase your very own WeatherNet

System and join the award-winning AWS Weather Network.
800-544-4429 and press 4

or email commsales@aws.com



JBroadcasters
Sensor Specifications

Business & Government

Get Live Weath

Employment

Sensor
Specifications

Specifications

Requirements
FAQ's

Sensor

Temperature

Relative
Humidity

Wind Speed

Range Accuracy
(English) (English)

-55F - 150F

0 - 100%

0 - 125 mph

+/-1F

+ /- 2%

+/- 2 mph

Wind
Direction 0 - 360 deg +/-3 deg.

Barometric
Pressure

28.00 -
32.00"Hg +/- 0.05 "Hg

Rainfall Unlimited +/- 2%

Light
Intensity 0 - 100% N/a

Aux
Temperature -55F- 150F + /-2F

I o f 2 3/6/2002 10:51 AM
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ATTACHMENT 4-E

THERMO ENVIRONMENTAL INSTRUMENTS

MIRAN SapphlRE Portable Infrared Ambient Air Analyzer

Lockformer Work Plan
The Lockformer Company/ Lisle, Illinois
15-65263 Section 4 / 09/20/02 / RBS/BRS Rev:2



Thermo Environmental Instruments

- - Industrial Hygiene Monitoring

- - Emergency Response Analysis

- - Indoor Air Quality Studies

- - Hospital Gas Monitoring

- - Fume Hood / Tracer Gas Testing

- - Leak Detection

MIRAN SapphIRe

Portable Infrared
Ambient Air Analyzer



Easy to use

Selective

Sensitive for sub-ppm detection

Versatile and upgradable

Lightweight and portable

The MIRAN SapphIRe Series of Ambient Air Analyzers is the most versatile gas
detection system on the market today.

Use of infrared spectroscopy provides the MIRAN SapphIRe Analyzers with the
unique ability to specifically and accurately measure many gases with a single unit.
The Analyzer's wavelength generator has a unique design that allows accurate and
fast wavelength selection. This feature alone separates the MIRAN SapphIRe
Analyzer from other gas analyzers.

The MIRAN SapphIRe Analyzer is available in three models with gas calibrations
from one to over 100 gases. Any model can be easily upgraded to another model
in the series, allowing you to economically meet both current requirements and
future increased needs.

Three Models to Fit Your Needs
The MIRAN SapphIRe XL. Offers optimal measurement capabilities for high-end
users who need to measure a wide variety or mixed atmosphere of gases.
Contains over 120 single gas applications with customization capability. Ideal for
consultants, industrial hygienists, regulatory agencies, research scientists and
emergency response professionals.

The MIRAN SapphIRe SL. Provides flexibility for users who perform similar
measurements on a routine basis. Contains over 50 single gas applications
with customization capability. Popular with indoor air quality specialists and
anesthetic gas monitoring technicians.

The MIRAN SapphIRe DL. Designed for users who regularly encounter a limited
number of air monitoring applications. Features quick and easy operation for
enforcement agencies and specified compound measurement projects.

Note: A list of compounds contained in the SL and XL Fixed Library is available on a separate

application sheet.Please contact us or visit our Web site for more information.

Training and Support
Need technical assistance? Our experienced team of laboratory specialists is
available to help you determine the right system for your application. And... we
back it up with the technical support you need.



Industrial Hygiene

Real-time detection of vapors in job environments promotes safe work habits.

MIRAN SapphIRe analyzers monitor at typical government-regulated levels.

Emergency Response Analysis

The MIRAN SapphIRe assists emergency response personnel in qualifying hazardous spills

and emissions.

Indoor Air Quality Studies

The MIRAN SapphIRe makes precise spot measurements for compounds such as CO2-

CO, formaldehyde, or organic vapors.

Waste Anesthetic Gases

Service technicians can identify leaks on anesthetic delivery systems by using the MIRAN

SapphIRe Ambient Air Analyzer as a part of Preventative Maintenance (PM) work.

Fume Hood / Tracer Gas Analysis

When the handling of toxic substances is performed in fume hoods, worker safety can

be jeopardized. The MIRAN SapphIRe serves as an effective monitor for evaluating fume

containment of laboratory hoods.

Leak Detection for process maintenance

Using a leak detection probe you can set up the MIRAN SapphIRe to check for leaks

around many types of process equipment.

Spectral Scanning upgrade permits collection of

spectral fingerprint of unknowns, allowing for

further in-depth analysis and identification.



Detector Type

Optics

Pump Flow Rate
Analysis Time

Alarms

Readout
Response time
Pathlength
Sample Cell Vol.
Battery

Output
Dimensions

Mass
Intrinsic Safety

Certifications

MIRAN SapphIRe Summary Specifications
Single beam infrared spectrophotometer
Linear Variable Filter (LVF) from 7.7 to 14.1U

seven Fixed Band Pass Filters 1.8, 3.3, 3.6, 4.0, 4.2, 4.5, and 4.7u
151/min

After power up: 20 seconds minimum; three minutes maximum
User Definable

8 line x 40 Character LCD
18 seconds to 90% of final reading
0.5m & 12.5m
2.23 liters

Internal, Rechargeable NiCad. 7.2 V nominal; 5.7 Ah capacity.
Discharge time 4 hrs; recharge time 4 to 6 hrs.

0-1VDC, Parallel, Serial
Approximately 553mm (21.Sin) wide x 365 mm
(14.4 in) high x 193 mm (7.6 in) deep

Approximately 10 kg (24 Ibs.) ;

User specified models are certified for CENELEC, Groups IIC, Zone land 2;
ETL (Class I, Div. 1. Groups B,C & DJemp. Class T4)
ETL-C (Class I, Div. 1. Groups B,C & D,Temp. Class T4)
CENELEC (EEx ib d IIB + H2 T4)

Accessories

Leak Detection/Sampling Wand P/N CR014QC
15 3/4" (40cm) long, and is composed of anodized aluminum tubing and chemically

stable plastic.
Transportation / Carrying Case P/N CR013XM

Wheeled case with telescoping handle doubles as a sturdy shipping case which will
hold a spare battery, battery charger, cables, sample wand, carrying strap and filters.

Field Performance Check Kit P/N CR014LG

C€ ISO-9001 Certified

Thermo Environmental Instruments
8 West Forge Parkway, Franklin, MA 02038 USA
tel: (508) 520-0430 fax: (508) 520-1460
Thermo@thermoei.com www.thermoei.com

MIRAN is a registered trademark of Thermo Environmental Instruments Inc. Doc# 0011



Compound Name http://www.thermoei.com/compound_name.htm

Thermo Environmental Instruments Inc.
MIRAN SapphIRe Portable Ambient Air Analyzer

Standard Compound Library

Compounds included in SL library are highlighted.
All compounds are including highlighted are in XL library.
Updated 2/2001

Compound Name

1,1,1 ,2-TETRAFLUOROETHANE

1 , 1 , 1-TRIFLUOROETHANE

1 , 1 ,2,2-TETRACHLOROETHANE

1 , 1 ,2-TRICHLORETHANE

1 , 1 -DICHLORO- 1 -FLUOROETHANE

1 , 1 -DICHLOROETHANE

1 , 1 -DIFLUOROETHANE

1 ,2-DICHLOROETHYLENE

1 ,2-DICHLOROTETRAFLUOROETHANE

1 ,2-DICHLOROTETRAFLUOROETHANE

Library

SL

SL

Measurement
Range

(0 - ppm)

200

25

20

30

200

200

25

500

1000

1000

1,3-BUTADIENE |SL 100

1,3-BUTADIENE SL

1 -CHLORO- 1 , 1 ,2,2-TETRAFLUOROETHANE

1-CHLORO-1,1,2,2-TETRAFLUOROETHANE

1 -CHLORO- 1 , 1 ,2,2-TETRAFLUOROETHANE

1 -CHLORO- 1 , 1 ,2,2-TETRAFLUOROETHANE

ACETALDEHYDE

ACETIC ACID

ACETIC ACID

ACETONE

ACETONE

ACETONITRILE

ACETOPHENONE

ACETYLENE

ACRYLONITRILE

SL

SL

SL

SL

SL

SL

SL

SL

AMMONIA JSL

AMMONIA SL

ANILINE

BENZALDEHYDE

50

500

500

100

100

400

100

30

2000

2000

500

100

200

50

500

500

50

500

Detection
Limit
(ppm)

0.17

0.05

0.25

0.25

0.17

0.4

0.06

0.6

1.50

2.00:

O.?;

0.35

3.00

1.40

0.20

0.05

0.8

0.5

0.15

5

5

11

0.4

0.5

0.6

0.70

0.70

0.5

0.9

l o f S 2/12/2002 3:52 PM
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BENZENE

BROMOTRIFLUOROMETHANE

BUTANE

BUTYL CELLOSOLVE

CARBON DIOXIDE (absolute)

CARBON DIOXIDE (absolute)

CARBON DIOXIDE (differential)

CARBON DIOXIDE (differential)

CARBON DISULFIDE

CARBON MONOXIDE

SL | 200

SL

SL

SL

SL

SL

SL

ICARBON TETRACHLORIDE |SL
CARBON TETRACHLORIDE SL

(CELLOSOLVE SL
CELLOSOLVE SL

CELLOSOLVE ACETATE JSL

CHLOROBENZENE

CHLOROBROMOMETHANE

CHLORODIFLUOROMETHANE

CHLORODIFLUOROMETHANE

CHLOROFORM

CHLOROFORM

SL

SL

SL

SL

ICHLOROFORM SL
CHLOROFORM

CUMENE

CYCLOHEXANE

CYCLOHEXANE

CYCLOPENTANE

DESFLURANE

DESFLURANE

DESFLURANE

DESFLURANE

DICHLORODIFLUOROMETHANE

SL

SL

SL

SL

SL

SL

SL

SL

DICHLORODIFLUOROMETHANE JSL

DICHLOROETHYLETHER

DICHLOROFLUOROMETHANE SL

DICHLOROFLUOROMETHANE |SL

DICHLOROPENTAFLUOROPROPANE

DICHLOROTRIFLUOROETHANE SL

1000

2000

100

1000

1000

2000

2000

50

250

100

5

500

50

2

1.00

5

0.25

30

1

40

1.5

1

0.9

0.05

1.2

2.3

0.1

200 1 0.15

150

500

1000

1000

100

100

10
10

100

500

500

500

100

100

10

10

1000

1000

50

1000

1000

100

200

0.4

0.4

2.50

1.00

1.7

0.5

0.07

0.5

1

6

6
6

0.7

0.7

0.04

0.04

1.40

1.50

0.12

1.50

2.00

0.10

1.50

2 of 5 2/12/2002 3:52 PM



Compound Name http://www.thermoei.com/compound_name.htrn

DICHLOROTRIFLUOROETHANE

DICHLOROTRIFLUOROETHANE

DICHLOROTRIFLUOROETHANE

DIETHYLAMINE

DIMETHYLACETAMIDE

DIMETHYL AMINE

DIOXANE

ENFLURANE

ENFLURANE

ENFLURANE

ENFLURANE

ETHANE

ETHANOLAMINE

ETHYL ACETATE

ETHYL ALCOHOL

ETHYL BENZENE

ETHYL CHLORIDE

ETHYL ETHER

SL

SL

SL

SL

SL

SL

SL

ETHYL LACTATE |SL

ETHYLENE

ETHYLENE DICHLORIDE [

ETHYLENE OXIDE

ETHYLENE OXIDE

FORMALDEHYDE

FORMIC ACID

GEN HALOCARBONS (Chloroform)

GEN HALOCARBONS (Chloroform)

GEN HYDROCARBONS (Hexane)

GEN HYDROCARBONS (Methane)

HALOTHANE

HALOTHANE

HALOTHANE

HALOTHANE

HEPTANE

HYDRAZINE

ISOBUTANE

SL

SL

SL

200

10

10

50

30

50

100

100

100

10

10

1000

50

500

2000

200

1500

500

100

100

100

100

100

10

1 30
SL | 100

SL

SL

SL

SL

SL

SL

SL

ISOFLURANE JSL

ISOFLURANE SL

10

500

20

100

100

10

10

1000

50

250

100

100

1.30

0.07

0.09

0.35

0.4

0.6

0.08

0.2

0.6

0.2

0.03

0.3

0.7

1.1

5

1.2

1

1.8

0.08

0.4

0.7

0.35

0.6

0.11

0.12

1.70

0.07

0.25

1.50

1.50

0.09

0.25

0.09

10.00

0.80

2.50

0.50

0.70

3 of 5 2/12/2002 3:52PM



Compound Name http://www.thermoei.com/compound_narne.htrn

ISOFLURANE

ISOFLURANE

ISOPROPYL ALCOHOL

ISOPROPYL ALCOHOL

ISOPROPYL ALCOHOL

ISOPROPYL ALCOHOL

ISOPROPYL ETHER

m-CRESOL

m-DICHLOROBENZENE

METHANE

METHYL ACETATE

METHYL ACETATE

METHYL ACRYLATE

METHYL ALCOHOL

METHYL CELLOSOLVE

METHYL CELLOSOLVE ACETATE

METHYL CELLOSOLVE ACETATE

METHYL CHLORIDE

METHYL CHLOROFORM

METHYL ETHYL KETONE

METHYL ETHYL KETONE

METHYL ISOBUTYL KETONE

METHYL METHACRYLATE

METHYL METHACRYLATE

METHYLACETYLENE

SL

SL

SL

SL

SL

SL

SL

SL

10

10

1000

1000

100

100

1000

10

150

100

SL 500

SL

SL

500

20

500

100

SL | 100

SL

SL

SL

SL

SL

METHYLAMINE |

METHYLENE CHLORIDE JSL

N,N-DIMETHYLFORMAMIDE

n-BUTYL ACETATE

n-BUTYL ALCOHOL

n-HEXANE

NITROGEN TRIFLUORIDE

NITROUS OXIDE

Notes:

n-PROPANOL

OCTANE

OCTANE

o-DICHLOROBENZENE

SL

100

200

500

1000

1000

100

250

250

1000

50

200

20

300

200

500

50

100

500

1000

100

100

0.50

0.04

10.00

4.00

0.50

0.30

3.00

0.40

0.35

1.50

1.30

6.00

0.07

0.70

0.15

0.14

0.15

1.70

0.15

1.60

7.00

0.35

0.40

0.70

1.20

0.60

4.00

0.2

0.18

0.25

0.25

0.04

0.04

0.60

5.00

0.35

0.60
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Compound Name http://www.thermoei.com/compound_name.htm

p-DICHLOROBENZENE

PENTANE

PERCHLOROETHYLENE

PERCHLOROETHYLENE

PERCHLOROETHYLENE

PGMEA

PHOSGENE

PROPANE

PROPYLENE OXIDE

PYRIDINE

SEVOFLURANE

SEVOFLURANE

STYRENE

STYRENE

SL

SL

SL

SL

SL

SL

SL

STYRENE SL

ISULFUR DIOXIDE
ISULFUR HEXAFLUORIDE
t-BUTYL ALCOHOL

t-BUTYL METHYL ETHER

TETRAHYDROFURAN

TOLUENE

TOLUENE

ITOLUENE
TRICHLOROETHYLENE

!TRICHLOROETHYLENE

TRICHLOROMONOFLUOROMETHANE

SL

SL

SL

SL

SL

SL

SL

TRICHLOROTRIFLUOROETHANE |SL

TRICHLOROTRIFLUOROETHANE SL

VINYL ACETATE |

VINYL CHLORIDE SL

VINYL CHLORIDE JSL

VINYLIDENE CHLORIDE

XYLENE

XYLENE

XYLENE

SL

SL

SL

150 1 0.25

2000

500

50

50

50

5

2000

200

100

100

10

1000

200

200

30

4

6.00

2.00

0.09

0.40

0.07

0.05

20.00

0.70

1.50

0.70

0.03

15.00

0.60

0.70

1.20

0.01.
100 1 0.3

50

500

1000

1000

200

1000

1000

1000

1000

1000

10

20

20

20

2000

2000

200

0.15

0.50:
18.00

4.00

1.00

4.00

4.00

1.00

1.70

2.50

0.04

0.60

1.60

0.20

7.00

30.00

1.30
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ATTACHMENT 4-F

CHAIN OF CUSTODY RECORD

Performance Analytical Inc.

Lockformer Work Plan
The Lockformer Company/ Lisle, Illinois
15-65263 Sectioi 4 / 09/20/02 / RBS/BRS R.ev.2



m

V Performance Analytical Inc.
Air Quality Laboratory
A Division of Columbia Analytical Services, Inc.
An Employee Owned Company

2665 Park Center* j, Suite D
Simi Valley, California 93065
Phone (805)526-7161
Fax (805) 526-7270

Chain of Custody Record
Analytical Services Request

Client / Address

Client Project Name / Location

Contact

Client Sample ID

Phone

Client Project No.

Sampler (Signature)

Date
Collected

Time
Collected

Lab Sample
No.

Relinquished by : (Signature)

Relinquished by : (Signature)

Relinquished by : (Signature)

Type of
Sample

Date

Date

Date

Fax

/

P. O. No. /

Container ID
(Serial*)

Time

Time

Time

Regulator ID /
(Serial*) /

/

/

ANALYSES

///
PAI Project No.

'/
/

Expected
naround Time

Received by : (Signature)

Received by : (Signature)

Received by : (Signature)

Remarks

Date Time

Date Time

Date Time

White Copy : Accompanies Sampler Yellow Copy : Sampler
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5.0 CONFIRMATION SAMPLING

Once monitoring of emission discharges from the ERH system (for the upper fill/till) and

the SVE system (for the mass waste sand and gravel) indicate concentrations in the soils

have been reduced to below the RAOs, a technical memorandum will be issued to

USEPA recommending confirmation sampling of soils in the impacted areas be

undertaken. This technical memorandum will be issued after emissions monitoring from

each individual remediation system indicates the emissions concentrations have

asymptotically declined, and no further substantive contaminant removal is taking place

from the subsurface. The SVE remediation system may be operated in a pulse mode for

some time prior to the confirmation sampling program being recommended. The

confirmation sampling technical memorandum will provide the justification for sampling

at that time based on the progress of the remediation, and will describe the specific

sampling locations and number of samples to be acquired from each lithologic unit in the

areas being remediated. Specific sampling procedures will be similar to those identified

in the QAPP with the exception of those specific confirmation sampling procedures

identified below. Approval of the confirmation sampling technical memorandum by the

USEPA On-Site Coordinator (OSC) will be necessary prior to the confirmatory sampling

program taking place.

Once the confirmation soil sampling program is approved by the USEPA, the program

will be implemented as soon as a drilling contractor can be mobilized. The confirmation

soil samples will be obtained using Shelby tubes with the ends capped. Soil extraction

and analyses of samples will be performed after the samples have been allowed to cool to

ambient temperature. The confirmation sampling will be performed by utilizing a

grid-sampling pattern over both the surficial silty clay till and fill and the Mass Waste

Sand and Gravel Unit. The specific nature and locations of confirmation samples will be

identified in the confirmation sampling technical memorandum submitted to the USEPA

prior to initiating the sampling.

Lockformer Work Plan
The Lockformer Company / Lisle, IL
15-65263 Section 5 / 09/20/02 / HMM/BRS Rev: 2 5-1
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It is not possible at this time to show definitive confirmatory sampling locations, since

further investigations are planned to determine the extent of contamination exceeding the

RAOs in both the surficial silty clay till/fill and the mass waste sand and gravel.

The remainder of the discussion in this section describes the logic of the confirmatory

sampling plan that will be employed after the investigations have been completed.

Details will be provided in the confirmation sampling technical memorandum submitted

to the USEPA for approval. The approach to be used in each treatment area is described

below.

5.1 SURFICIAL SILTY CLAY TILL AND FILL

This area will be treated using the ERH technology to achieve the RAOs presented in

Section 3.0. The preliminary locations of the electrodes used for ERH heating were

shown on Figure 4.1 -1. The conceptual confirmatory sampling program is based on the

assumption that the electrode spacing shown on this figure will be the spacing actually

employed. If, after the Area 1 and 2 investigations are complete, a different electrode

layout is necessary, the confirmatory sampling program will be modified as appropriate

using the approach described in this section.

The proposed confirmatory boring layout is shown below:

• X • X •

• X • X •

Where • represents the electrodes and X represents the confirmatory boring location.

Note that the confirmatory boring locations are as far removed from the electrodes as

practical, thereby ensuring that the confirmatory sampling locations are not near the areas
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of the highest degree of treatment. Confirmatory samples will also be obtained from

outside the perimeter of the ERH treatment zone. The exact nature of the confirmatory

sampling program, including the perimeter sampling, will be described in the

confirmation sampling technical memorandum to be issued to the USEPA and approved

by the OSC towards the end of the remedial system operation. The analytical data from

confirmation samples collected outside the perimeter of the impacted areas will not be

used in the statistical procedures to determine completion of remedial activities.

This approach results in the number of confirmatory boring locations being

approximately equal to half the number of electrodes. Therefore, based on the layout

shown in Figure 4.1-1, approximately 20 confirmatory boring locations would be located

in Area 1, and approximately 20 confirmatory boring locations would be located in

Area 2, for a total of 40 boring locations.

Confirmatory samples will be obtained at three depths at each boring location: one at the

highest PID reading in the 0- to 10-foot interval, one at the highest PID reading in the 11-

to 20-foot interval, and one at the highest PID reading in the 21- to 30-foot interval.

Therefore, approximately 120 samples will be obtained from the 40 confirmatory

borings. Approximately 60 of these samples will be obtained from Area 1, and

approximately 60 samples will be obtained from Area 2.

A statistical approach, as described below, will be used to determine whether the RAOs

have been met. It is not appropriate, however, to apply the statistical approach to the

entire data set (120 samples) since a large number of low results in one portion of a

treatment area could result in the statistical analysis concluding that the entire area was

clean while a portion of the area still contained elevated VOC levels. Therefore, the

confirmatory samples will be broken down into smaller sets representing a portion of

each area that is remediated. Areas 1 and 2 will be divided into a total often sub-areas.

Area 1 will be divided into five sub-areas, and Area 2 will be divided into five sub-areas.
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Each sub-area will contain four boring locations. Since three samples will be obtained

from each boring, 12 samples will be obtained from each of the 10 sub-areas, resulting in

a total of 120 samples. The statistical analysis will be applied to the results of analysis of

the 12 samples obtained from each sub-area. These sub-areas can be defined after the

further investigation efforts in Areas 1 and 2 are complete and will be submitted as part

of the technical memorandum to the USEPA with the remediation design package. If any

confirmation samples for a sub-area exceed 10 mg/kg of TCE, that sub-area will continue

to be heated.

The statistical approach that will be used is based on calculation of average values and

confidence limits using the T distribution, as described in SW-846 Chapter 9. However,

as described below, Lockformer will use an even more conservative T. value than used in

the SW-846 example.

The average value (X) for the results in a sub-area containing 12 sample results is:

H|fc*/ (X) = X,+X 2 + X3 + ...X

N

Where Xi, X2, ... XN are the 12 individual values and N = 12. The spread of the data is

called the standard deviation and is represented by the symbol a. This value is calculated

as follows:

(X, - X)2 + (X2 - X)2+....(XN -X)

N - l

A fundamental statistical concept is that one can never be 100% sure that the average

concentration of a set of analyses falls within a certain range. The most one can state is
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that they are "80% confident that the average value falls within a certain range," or that

they are "95% confident that the average concentration falls within a certain range," or

some other degree of confidence. The "confidence limit" is used to define the range of

values for the specified degree of confidence.

The confidence limit on the data is represented by the following equation:

TCT

Confidence Limit = ±

T values are provided in a variety of statistic texts and publications. The values depend

on two factors: (1) the number of samples taken and (2) the degree of confidence the

statistician wishes to apply. SW-846 uses a T statistic (Table 9-2) based on a 80%

confidence limit. As stated earlier, this means the statistician can say, with an 80%

degree of confidence, the true average concentration is within the limit shown. For

instance, if the average concentration is 5 mg/kg and the confidence limit is plus or minus

1 mg/kg, the statistician can be 80% sure the true average concentration is between 4 and

6 mg/kg. However, if the statistician wishes to be 95% confident of the range of the true

average concentration, he/she must use the T factor for a 95% confidence limit. Using

this t value, the statistician can be 95% confident the true average concentration is

between 3.38 and 6.68 mg/kg.

Lockformer has volunteered to use the more conservative 95% confidence interval to

assure Lockformer and the USEPA that, at the 95% confidence level, RAOs have been

met in each of the 10 sub-areas.

Two examples of hypothetical results of the sampling are provided below to show how

the statistics will be applied. In both cases, the confidence limit is calculated using the T.

statistic for 12 observations at the 95% confidence level.
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Sample #

1

2

3

4

5

6

7

8

9

10

11
12

Average

Confidence Limit

Range of True Average
Values at 95% Confidence

TCE Results (mg/kg)

Example 1

5.6

8.2

3.0

4.0

9.6
8.2

5.3

4.0

7.8

6.3

9.0

7.9

6.58

±1.38

5.20-7.96

Example 2

6.8

7.5

9.8

7.9

10.6

8.8

7.5

3.8

9.8

4.8

7.9

8.6

7.82

±1.27

6.55-9.09

Even though the average TCE concentration is less than 8.9 mg/kg in both examples,

there is a 95% confidence level that the true average concentration is less than 8.9 mg/kg

only in Example 1. Therefore, the area represented by the 12 samples collected from the

four confirmatory borings in Example 2 would undergo additional treatment, and a new

set of confirmatory samples would be obtained after the additional treatment.

5.2 MASS WASTE SAND AND GRAVEL UNIT

The basic approach described in Section 5.1 will be followed for the Mass Waste Sand

and Gravel Unit. After the further investigations are complete, the remediation area

within the Mass Waste Sand and Gravel Unit will be defined, and the SVE remediation

system will be installed appropriately. At a later time (to be approved by the USEPA), a

confirmatory sampling program will be implemented. The exact nature of this

confirmatory sampling program will be described in a technical memorandum submitted

to USEPA and approved by the OSC. This confirmatory sampling technical
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memorandum will include sampling outside the perimeter of the SVE treatment zone.

The general nature of that confirmatory sampling program will be based on the approach

described below.

For demonstration purposes, it will be assumed the area to be remediated is that shown in

Figure 4.2-4. Forty confirmatory boring locations will be identified. These locations will

be chosen so that they are as far from the SVE extraction wells as practical. The area

shown on Figure 4.2-4 will be subdivided into approximately eight sub-areas. Each sub-

area will encompass five boring locations. Two samples will be obtained from each

boring: one at the highest PID reading in the upper half of the Unit and one at the highest

PID reading in the lower half of the Unit. Each of the eight sub-areas will therefore

contain 10 samples.

The same statistical approach used in Section 5.1 will be used to determine whether, at a

95% confidence level, the RAOs have been met in the Mass Waste Sand and Gravel Unit.

Since the statistical analysis will be applied to sub-areas containing 10 samples, the

values of N =10 and T = 2.26 will be used.

If any of the eight sub-areas show VOC concentrations with an average concentration (at

the 95% confidence level) exceeding the RAOs, that area will continue to be remediated

until the RAOs are achieved.

5.3 Vapor Degreaser Excavation

The statistical procedures outlined in Sections 5.1 and 5.2 above will not be utilized for

confirmation sampling related to the excavation of the area around the former vapor

degreaser in the Lockformer facility building. Instead, sidewall and base sampling of the

excavation will be performed. The sidewall and base samples will be acquired on
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approximately 20-foot centers to develop a sampling grid over the exposed excavation

sidewalls and base.
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6.0 PERMITTING

A State of Illinois Construction Permit (APC 200 Rev 8/99) will be prepared for the

combined ERH and SVE system. The permit will include the data and information on the

process emission source (APC 220 Rev 1/22/77).

Lockformer has approval from DuPage County Public Works for discharging water

treated by activated carbon that is generated by either the ERH or SVE systems.

Lockformer will also check with the Village of Lisle to determine if any building or

construction permits are required.

Copies of all permits and any other such approval letters will be provided to USEPA as

they are received by Lockformer.
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LOCKFORMER
FACILITY

TOLUENE 0.0084

CIS-1,2-DCE 0.0570

TCE 0.2730

1.1-DCA

1,2-DCA

0.4950

0.0222

0.0287

20.900

0.3710

TCE 0.0094

CIS-1,2-DCE

TRANS-1,2-DCE

METHYLENE CHLORIDE 0.0132

1,1,1-TCA 2.470

1,1,2-TCA 0.0268

TCE 38.800

VINYL CHLORIDE 0.0414

SITE BOUNDARY

1,1-DCA

CIS-1,2-DCE

TRANS-1,2-DCE

0.0062

3.400

0.0734
1.690

CIS-1,2-DCE

TRANS-1,2-DCE

TCE

0.231

0.0058
0.2390

TCE 0.0092

NOTES:

1 . ALL RESULTS IN mg/L.

2. ND = NOT DETECTED

SCALE IN FEET

MOST RECENT GROUNDWATER SAMPLING RESULTS FROM THE

FILL/TILL AND MASS WASTE UNIT MONITORING WELLS IN AREAS 1 AND 2DRAWN BY BCP

G R O U P S E R V I C E S
THE LOCKFORMER COMPANY

711 W. OGDEN AVENUE

LISLE, ILLINOIS

3140 FINLEY ROAD, DOWNERS GROVE, IL 60515
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8.0 PROJECT MANAGEMENT

United States Environmental Protection Agency - On-Scene Coordinator

Mr. Steven Faryan will function as the On-Scene Coordinator for the USEPA on this

project. All discussions, requests, and reporting, including monthly progress reports,

technical memoranda, requests for completion approval, and final reports will be directed

to Mr. Faryan or his designee.

Clayton Project Coordinator

Mr. Ron St. John will serve as the Project Coordinator for Lockformer. Mr. St. John will

be responsible for Lockformer's project administration, and the overall project

management, coordination and reporting to USEPA.

Lockformer Project Manager

Mr. J.R. Svehla will be the Lockformer Project Manager for this project. He has general

oversight and project management responsibilities. He is responsible for completing the

project to the satisfaction of the Agency.

Clayton Field Project Manager

Mr. William Elwell will serve as the Clayton Field Project Manager. In his role as Field

Project Manager, Mr. Elwell will be responsible for coordination of all investigation and

remediation activities. He will be responsible for implementation, scheduling, and

integration of the various technical disciplines required during activities in the field.

Clayton Project Quality Control Officer

Dr. Hank Mittelhauser will serve as the Project Quality Control Officer. Dr. Mittelhauser

will provide general oversight and guidance to the Clayton management team. He will

review the findings and evaluations of the project.
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THERMAL Managers

Mr. Greg Beyke will be the lead Engineer, Jerry Wolf will be the THERMAL Project

Manager, and Tom Powell will be the Site Manager for the ERH phase of the project.

Analytical Laboratory Project Manager

Mr. William Mottashed will serve as the First Environmental Laboratories, Inc. (First)

Project Manager. Mr. Mottashed will be responsible for coordinating laboratory analyses

and will provide an overview of final analytical reports.

Analytical Laboratory QA/QC Officer

Ms. Lorrie Franklin will serve as the First Laboratory QA/QC Officer. Ms. Franklin will

be responsible for overview of laboratory QA/QC procedures, overview of QA/QC

documentation, conduct of detailed audits, approval of laboratory corrective actions (if

required), technical representation of laboratory QA procedures, and will provide an

overview and approval of final analytical reports.
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1.0 GENERAL INFORMATION AND SCOPE OF WORK

The Lockformer Company (Lockformer) has retained Clayton Group Services, Inc.

(Clayton) to conduct further site investigation and remediation activities at the

Lockformer facility located at 711 W. Ogden Avenue in Lisle, Illinois (site). Figure 1

shows the location of the site.

This Health and Safety Plan (HASP) describes the general procedures that are to be

implemented to protect Clayton and its subcontractors involved with field investigation

activities (as described in the Lockformer Work Plan) to be conducted at the site.

Additional health and safety procedures related to the remediation activities discussed in

the Lockformer Work Plan will be addressed during the detailed design of the

remediation systems, and attached to this HASP as technical memoranda prior to

initiation of remediation activities.

Several chemical, physical, and biological hazards will be present during investigation

activities. The primary chemical hazards may result from exposure to trichloroethene

(TCE), tetrachloroethene (PCE), and 1,2-dichloroethane (DCE) soil or groundwater at the

site. Physical hazards include, but are not limited to, heavy equipment noise, slips, trips,

falls, utilities, and heat and cold stress. Routine field activities should not involve

exposure to biological hazards, such as body fluids. However, exposure to biohazards

such as spiders, bees, snakes, etc. is possible during some field activities. An evaluation

of the hazards that will be present during field activities is presented in Sections 2.0

through 2.7.
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1.1 PROJECT DESCRIPTION

The objective of the investigation phase of this project is to obtain additional information

regarding the presence of volatile organic compound (VOCs) in the soil and groundwater

at the site. The principal field activities to be conducted include:

Drilling soil borings - Soil borings will be completed by direct-push, rotary hollow
stem auger, and/or Rotasonic drilling techniques.

Collecting soil samples from borings - Soil samples will be collected by placing an
appropriate amount of soil into laboratory-supplied jars.

Installing groundwater monitoring wells - Groundwater monitoring wells will be
installed at the southern portion of the site to facilitate the collection of groundwater
samples.

Monitoring Well Development - Monitoring wells will be developed by using a
submersible pump or disposable bailers.

Collecting groundwater samples - Groundwater samples will be collected via low
flow techniques.

Surveying - A professional licensed surveyor will survey all soil boring and well
locations.

Additional activities will include measuring water levels, equipment decontamination,

and handing investigation-derived materials.

1.2 SITE LOCATION, HISTORY, AND CURRENT CONDITIONS

The site is located in south-central DuPage County, Illinois (Figure 1). The site

comprises an east and west parcel that encompass a total of 18.5 acres (Figure 2). The

east parcel, which has commonly been referred to as the Lockformer parcel, is identified

as Area 1. Area 1 comprises approximately 6.54 acres and is occupied by a single

Health and Safety Plan
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structure with associated landscaped and drive/parking areas. The structure is utilized by

'%•<•' Lockformer as a manufacturing facility for production of sheet metal processing

equipment and roll-forming machines. The west parcel, which has commonly been

referred to as the MetCoil parcel, has been divided into two separate areas. The northern

portion of the MetCoil property will be referred to as Area 2, and the southern portion

will be referred to as Area 3. The west parcel comprises approximately 11.96 acres of

undeveloped land. The site is located in a mixed area of industrial, commercial, and

residential use, approximately 1,300 to 1,800 feet west of Interstate 355.

The site is bounded to the north by Ogden Avenue, beyond which exists a residential

subdivision; to the east by the Bill Kay car dealership; to the south by a surface water

retention basin servicing the Bill Kay property (beyond which exists single-family homes)

and the Burlington Northern railroad (beyond which exists St. Joseph's Creek and

residential homes); and to the west by a multi-unit commercial building.

1(( Soil impacted by TCE was first discovered in the fall of 1991 during underground utility

(water line) repair work conducted along the west side of the Lockformer manufacturing

building. The TCE impacts to soil and groundwater in Areas 1 and 2 are believed to be

the result of filling operations of the roof-mounted TCE tank formerly located along the

west side of the manufacturing building. The location of this tank can be reviewed in

Figure 2.

A great deal of data has been collected at the site to date. Recent investigations in

Areas 1 and 2 have primarily focused on the releases that resulted from the manufacturing

processes associated with (and potentially impacting the area under and around) the

facility building and releases associated with the TCE fill pipe. The Area 3 investigations

have been primarily focused along the drainage ways and the sanitary sewer system.
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1.3 PROJECT SAFETY REQUIREMENTS

1.3.1 Personnel

All Clayton personnel and subcontractors involved in the field activities (see Section 1.1)

are required to abide by the provisions of this Plan. All onsite operations are expected to

comply with federal, state, and local regulations and, as a minimum, must meet

requirements of 29 CFR Part 1910.120.

Clayton personnel responsible for the health and safety of Clayton employees on this

project include:

• Office Health and Safety Officer (OHSO): Russell J. Chadwick
• Site Health and Safety Officer (SHSO): William S. Elwell
• Alternate SHSO: Darren W. Lamsma
• Project Manager: Ron St. John

The following individuals located onsite will have the authority and responsibility to

change levels of protection and, when necessary, shut down the operation:

Site Health and Safety Officer
Alternate Site Health and Safety Officer

PERSONNEL ROLES

Office Health and Safety Officer:

The Office Health and Safety Officer (OHSO) has overall responsibility for establishing

appropriate health and safety procedures. The OHSO is responsible for documenting that

employees have received proper health and safety training and have participated in a

^ Health and Safety Plan
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medical surveillance program. The OHSO will develop any new health and safety

^*->"' protocols and procedures necessary for new field operations or new situations.

Site Health and Safety Officer:

The Site Health and Safety Officer (SHSO) is responsible for documenting that the

designated procedures and health and safety protocol are implemented in the field. The

SHSO may be required to perform various types of area or personnel monitoring for

purposes of verifying worker exposure and proper selection of personal protective

equipment (PPE). The SHSO should be consulted before any changes in the

recommended procedures or levels of protective clothing are made. The SHSO will

conduct tailgate meetings to discuss and review site hazards and safety protocols at the

beginning of each workweek, when a new field activity is initiated, or new personnel

arrive onsite. The SHSO will be responsible for informing the OHSO of changes in field

operations or conditions that might warrant new health and safety protocols or

procedures. The SHSO will also maintain a copy of all field operating procedures,

,. standard operating procedures (SOPs), site health and safety plans, sign-in/sign-out logs,

and exclusion zone entry/exit logs onsite during field activities.

Alternate Site Health and Safety Officer:

The Alternate Site Health and Safety Officer (ASHSO) is responsible for performing the

duties of the SHSO in his/her absence. The ASHSO is also responsible for any health

and safety task delegated to him/her by the SHSO.

Project Manaser:

The Project Manager (PM) has primary responsibility for fulfillment of the terms of the

contract. He must oversee operations and ensure all legal and safety requirements are

met. It is his duty to keep the project on schedule and within budget, and to communicate

with the client regarding progress toward the specified project goals.

Health and Safety Plan
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1.3.2 OSHA-Required Training and Medical Surveillance

Clayton employees and subcontractors who will be on the site will have received a

minimum of 40 hours of hazardous waste site investigation health and safety training, an

annual 8-hour Refresher Course (as required in 29 CFR 1910.120), and be a participant in

a medical surveillance program.

Under the OSHA Blood Borne Pathogen (BBP) standard, Clayton evaluated the working

conditions for the field activities and specific tasks where personnel may encounter

human blood, body fluids, or tissues. Following categories outlined in OSHA's original

proposal, the field activities associated with this project are classified as Category n.

Category n includes tasks that routinely involve no exposure to human blood, body

fluids, or tissues, but where, as part of their employment, personnel may encounter

potential exposure to BBPs. Site-specific examples include, but are not limited to,

sampling with the potential for exposure to body fluids (i.e., sampling along sanitary

sewer lines) and situations where first-aid and CPR-trained employees would respond to

an in-house emergency. Training for Category n personnel will include:

1. Copies of the OSHA BBP standard (29 CFR 1910.1030).

2. Explanations of

• Epidemiology and symptoms of bloodbome diseases
• Modes of transmissions
• Different categories and tasks
• Methods for recognizing potential exposures
• Methods to prevent or minimize exposure
• Labels required

3. Information on the types, proper use, location, removal, handling, decontamination,
and disposal of PPE.

4. Information on the Hepatitis vaccine.
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5. Actions to take in an emergency.

X*^
6. Procedures to follow in the event of an exposure incident, including spills.

7. Information on post-exposure evaluation and follow-up after an exposure incident.

8. Questions and answers.

Training will be conducted by a staff member knowledgeable in the subject. This

individual will be appointed by the OHSO. Training records including dates of sessions,

contents, name and qualifications of person(s) conducting training, and names and job

titles of persons attending sessions will be maintained by the OHSO and provided as

Attachment E.

1.3.3 First Aid

The Clayton SHSO will be immediately advised of any situation requiring more than

(, minor first aid. A first aid kit that meets the requirements of 29 CFR 1926.50, as well as

a biosafety kit, will be maintained in each Clayton vehicle onsite; supplies will be

replenished by the SHSO as needed. Personnel aware of accidents or injuries will take

immediate action to ensure that appropriate first aid is administered and will report the

incident to the SHSO. The majority, if not all, of the Clayton personnel are certified and

trained in first aid/CPR.

1.4 GENERAL GUIDELINES

The following personal hygiene and work conduct guidelines are intended to prevent

injuries and adverse health effects. These practices establish general precautionary

measures for reducing the risks associated with potentially hazardous work at site

operations.
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All personnel are required to sign in upon arrival onsite and sign out at their time of
departure in the daily sign in log. The daily sign-in log (Attachment C) will be
located at the primary meeting location.

Eating, drinking, chewing gum or tobacco, taking medications, and smoking are
prohibited onsite during field activities.

Avoid direct contact with potentially contaminated substances; to the extent possible
do not walk through puddles, pools, drill cuttings, or mud; avoid kneeling, leaning, or
sitting on drums or working equipment. Do not place monitoring or sampling
equipment on potentially contaminated surfaces.

Be alert to potentially changing exposure conditions, including changes in wind
direction, perceptible odors, unusual appearances of soil or groundwater, etc.

Be alert to fatigue, heat or cold stress (Tables 1 and 2, respectively), and other
environmental factors influencing the normal caution and efficiency of personnel.

Onsite personnel will establish prearranged hand signals or other means of emergency
communication when wearing respiratory equipment (equipment seriously impairs
speech communications).

Always use an appropriate level of personal protective gear. Lesser levels can result
in unnecessary exposure; excessive levels of safety equipment can impair efficiency
and increase the potential for accidents to occur. Alternative controls such as
engineering controls and administrative controls will be considered prior to the use of
PPE by the OHSO.

The "buddy system" will be utilized for all work performed in exclusion zones. All
personnel are required to sign in and out of exclusion zones using the exclusion zone
entry/exit log (Attachment D). Prior to the commencement of field activities, and
whenever the location changes, personnel will be notified of the location of the
exclusion zone entry/exit log.

1.5 SITE SAFETY MEETING

Site safety orientation/training meetings (briefings) will be convened (1) before the field

team begins work at the site; (2) when there are modifications to the HASP that are

applicable to the field personnel; and (3) when additional personnel or subcontractors

Health and Safety Plan
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begin work. Meetings will be attended by personnel involved in carrying out the project

and will be presided over by the SHSO or his/her designee.

The meeting agenda will include the following minimum activities:

• Review HASP with attendees.

• Distribute any HASP modifications.

• Collect attendees' signatures acknowledging receipt and understanding of the site and
HASP and their agreement to comply with the plan (Tailgate Meeting Minutes Form,
Attachment A).
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2.0 HAZARD EVALUATION

Available data for the site indicate that potential chemical hazards may be present in

various environmental media onsite. The following summarizes the potential chemical

and physical hazards associated with each of the planned field activities:

Field ActivityARM Level Potential Hazard

Soil Boring and Soil Sampling

Moderate

CHEMICAL: Direct contact with contaminants in soil; inhalation
or ignition of escaping vapors or gases; inhalation of windblown
dust.

PHYSICAL: Heat/cold stress; heavy machinery noise; trips,
slips, and falls; contact of drill rig with underground lines and of
drill rig mast with overhead electrical lines.

Installing and Developing
Monitoring Wells

Moderate

CHEMICAL: Direct contact with contaminants in soil,
groundwater; inhalation or ignition of escaping vapors or gases;
inhalation of windblown dust;

PHYSICAL: Heat/cold stress; heavy machinery noise; trips,
slips, and falls; contact of drill rig with underground lines and of
drill rig mast with overhead electrical lines.

Groundwater Sampling

Moderate — Low

CHEMICAL: Direct contact with contaminants in groundwater;
inhalation or ignition of escaping vapors or gases in wells

PHYSICAL: Heat/cold stress; trips, slips, and falls.

Surveying

Low
CHEMICAL: Inhalation of windblown dust

PHYSICAL: Trips, slips, and falls.

NOTES:

For additional information regarding the chemicals of concern, refer to the MSDS sheets included as
Attachment B.

2.1 SIGNS AND SYMPTOMS OF ACUTE EXPOSURE

The majority of current tasks slated for this project involve collection of soil and

groundwater. These tasks could involve possible exposure to substances that may be

hazardous to the health of site personnel. The risk of exposure via inhalation and skin
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contact is likely greater than ingestion. None of the suspected contaminants onsite are

expected to volatilize in quantities great enough to permit dermal absorption of the gas.

The following chemicals of concern have been identified from previous subsurface

investigations at the site. The signs and symptoms that may occur (function of

concentration) as a result of exposure to these potentially hazardous constituents at the

site are listed below:

• Trichloroethene (TCE): Symptoms of exposure include irritation of eyes and skin,
headache, vertigo, visual disturbance, fatigue, giddiness, tremors, somnolence,
nausea, vomiting, dermatitis, cardiac arrhythmias, paresthesia, and liver injury. The
target organs include the eyes, skin, respiratory system, heart, liver, and central
nervous system.

• Tetrachloroethene (PCE): Symptoms of exposure include irritation of eyes, nose, and
throat, nausea, flushed face and neck, vertigo, dizziness, uncoordination, headaches,
somnolence, skin erythema, and liver damage. The target organs include the eyes,
skin, respiratory system, liver, kidneys, and central nervous system.

• 1,2-Dichloroethene (DCE): Symptoms of exposure include irritation of eyes and
respiratory system, and central nervous system depression. The target organs include
eyes, respiratory system, and central nervous system.

The above information is from the NIOSH Pocket Guide to Chemical Hazards, U.S.

Department of Health and Human Services, June 1997.

2.2 COLD STRESS

When temperatures are expected to be in the 40s or lower, especially during high winds,

cold stress will be considered. Cold stress presents several different syndromes: mild

hypothermia and profound hypothermia, frostbite, and chilblains.

_ ^ Health and Safety Plan
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The signs and symptoms of hypothermia include shivering, poor coordination, slowed

pace, irritability, slurred speech, fatigue, and poor judgement. More severe hypothermia

can result in stupor, collapse, and eventually death.

The signs and symptoms of frostbite include stiffness and numbness in body parts (i.e.,

nose, ears, toes, fingers, etc.), and a noticeable grayish or whitish skin color.

Workers will be encouraged to wear layers of protective, insulated clothing; keep hands,

head, and feet covered and warm; keep clothes dry; eat high energy foods; and drink

plenty of water.

Warm shelter will be provided out of the wind for rest periods. Crews will be encouraged

to get warm and dry during lunch periods. Warm liquids with caloric value will be

provided, and ample water is essential. Dehydration is a factor in hypothermia and

frostbite, and will be avoided.

Table 1 describes the recommended breaks for a four-hour work period during periods of

cold weather.

The medical emergency response procedures for victims who may have developed cold

stress are outlined in Section 5.0.

2.3 HEAT STRESS

When activities may require the use of coveralls and/or respirators, certain precautions

will be required to reduce the likelihood of heat fatigue, heat exhaustion, and heat stroke.

Heat stroke, in particular, is a life-threatening condition. All employees will be alert to

the symptoms of heat exhaustion, which include extreme fatigue, cramps, dizziness,

headache, nausea, profuse sweating, and pale clammy skin.
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Heat stroke or the stage immediately preceding it includes bright red skin, or a bluish face

or conjunctiva, tremors leading to convulsions, delirium, struggling, bright red chest area,

hot skin, headache, and vertigo. Collapse, unconsciousness, coma, and death may follow.

Workers will be encouraged to drink liquids from the time they wake up and frequently

during the workday. Table 2 describes the recommended minimum breaks for work

performed in protective clothing during hot weather.

The medical emergency response procedures for a victim who may have developed heat

stress are described in Section 5.0.

2.4 HEAVY MACHINERY

Heavy machinery will be onsite during drilling activities, and particular care will be

maintained to avoid accidents. The hazard is increased if personal protective gear that

reduces mobility is required. Many opportunities for accidents exist while working near

drilling rigs. In general, workers will be aware of the danger of:

• Falling or swinging objects suspended from winches or cables.

• Drilling hardware breaking and flying free, especially while the rig is operating near
its limit.

• Contacting overhead electrical lines with the drill rig mast.

• Exploding hoses.

• Entangling personal protective equipment with moving machinery (i.e., spinning
augers, etc.).

• Slips, trips, and falls on drilling equipment (e.g., augers, etc.).
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Each drilling rig and drilling method presents different specific hazards. Drilling rig and

drilling method specific hazards will be discussed in the site safety meeting prior to

initiating work and/or if a new method or drilling rig will be used at the site.

The onsite drilling supervisor is responsible for ensuring that the drill rig and the drilling

site are ready for safe work conditions. He/she is responsible for ensuring that safe

working procedures are followed.

The area utility locator will be contacted prior to drilling to determine the location of all

suspected utility lines onsite. The use of a drill rig in the vicinity of electrical power

lines, either overhead or buried, requires that special precautionary measures be taken by

all involved in site work operations.

2.5 NOISE

Excessive noise is typically encountered while working with heavy machinery such as

drilling rigs. The effects of working in the vicinity of noise include:

• Workers being startled, annoyed, or distracted.

• Physical damage to the ear, pain, and temporary and/or permanent hearing loss.

• Communication interference that may increase potential hazards due to the inability to
warn of danger and the proper safety precautions to be taken.

Hearing protection will be required for drillers/personnel positioned near drill rigs or

when in the immediate vicinity of these types of heavy equipment. Hearing protection

will be available onsite (Section 4.4). The effect of occupational exposure to noise is

monitored by Clayton or the subcontractor medical surveillance program. Since voice

communication may be affected during excessive noise, hand signals may be used in

conjunction with voice communication. Hand signals are discussed in Section 4.1.
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2.6 LOCK OUT / TAG OUT PROCEDURES

Site personnel will not be in situations requiring the use of lock out / tag out procedures

during field activities; therefore, a description of the procedures is not required.

2.7 EARTH MOVING / EXCAVATION

The current remedial design does not involve earthmoving/excavation activities, but in

the instance that it may have to be utilized, particular care will be maintained to avoid

accidents, and the contractor will comply with the requirements specified in 29 CFR

1926, Subparts "O" and "P."

The area utility locator will be contacted to determine the location of all suspected utility

lines onsite. Earthwork/excavation in the vicinity of electrical power lines, either

overhead or buried, requires special precautionary measures by all involved in site work

operations.

The SHSO and earthmoving/excavation subcontractor's foreman are responsible for

ensuring that the necessary equipment and work site are ready for safe working

conditions. They are also responsible for ensuring that safe working procedures

summarized below are followed:

• All earthmoving/excavation equipment will be operated by qualified personnel
following general safe operating procedures in terms of equipment tolerance,
clearance, capacities, etc.

• Equipment shall be maintained properly, and periodically inspected to ensure safe
operation.

• No unauthorized persons will be allowed within the limits of operations while any
earthmoving/excavation equipment activities are going on.
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Any open excavation area left unattended during the day or overnight will be properly
secured with caution tape from casual access.
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3.0 SITE MONITORING AND ACTION LEVELS

Air monitoring will be performed, based on the chemicals of concern identified during

previous site investigations; in order to ensure that appropriate engineering controls and

personal protective equipment are adequate for the tasks being performed. During

activities in which atmospheric monitoring is required, a photoionization detector (PID)

with a 10.6 electron-volt (eV) lamp will be used. Most potentially hazardous volatile

organic compounds are readily detectable with a PID instrument. The PID will be

calibrated at the beginning of each day.

3.1 MONITORING FREQUENCY

The following chart summarizes the initial frequency of air monitoring with the PID for

each of the principal field activities.

Field Activities

Soil boring and soil sampling

Monitoring well installation and
development.

Groundwater sampling and
measurement

Initial Location and Frequency of Monitoring

Check borehole and breathing zone periodically during
drilling/augering for escaping vapors. Monitor during the handling
of the sample.

Check borehole and breathing zone periodically during drilling for
escaping vapors.

Check well and breathing zone initially after opening well.

Air monitoring will be performed using a PID with an 10.6 eV probe, which exceeds the

ionization potentials of the chemicals of concern. Air monitoring may be decreased or

increased in frequency depending on the conditions identified during field activities.
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Ĵî  C R O U P S E R V I C E S

3.2 ACTION LEVELS

Unless otherwise stated, the following PID action levels are for the breathing zone during

the investigation and remediation system installation phase of the project. Action levels

are based on the lowest Time Weighted Average (TWA) for the chemicals of concern

identified during previous site investigations (Tetrachloroethene [PCE], trichloroethene

[TCE], and 1,2-dichloroethylene [DCE]).

PID Reading (in ppm)

Non-intrusive activity

Background < PID<25

25 < PID <250

250 < PID

Personal Protection Level

Level D

Level D

Level C organic vapor cartridges

Evacuate work area, allow to vent for 10 minutes, and
then monitor again. If still above action level, evacuate
area and contact SHSO.

NOTES:

The action levels were obtained from the NIOSH Pocket Guide to Chemical Hazards,
U.S. Department of Health and Human Services, June 1997.

ppm = parts per million

Readings taken in the breathing zone will be documented in a field logbook. Respirators

will be donned if Level C action levels are exceeded; respirators may be removed once

Level C action levels are no longer exceeded. If the action levels for evacuation of the

work area are exceeded, work will be suspended in the immediate vicinity of the borehole

for 10 minutes in order to allow the excavation to vent. After the 10-minute venting

period, air in the breathing zone will be monitored by a Clayton field supervisor wearing

a respirator and approaching the hole from the upwind direction. If the PID indicates

organic vapor concentrations are less than the action levels, work will continue;

otherwise, the hole will be allowed to vent for 10 additional minutes, and the process will

be repeated. If air monitoring results in the breathing zone continue to exceed action

limits, the work area will be evacuated.
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4.0 ONSITE CONTROL

4.1 SITE COMMUNICATION

When voice communication is not possible, field investigators may utilize the following

signals:

• Waving hand toward the body in a "come here" gesture - COME HERE.

• Pushing one or both hands away from the body in a "back up" gesture - BACK UP.

• Extending both arms, hands open, palms forward, and stopping them abruptly,
directly in front of the torso at shoulder level - STOP RIGHT WHERE YOU ARE.

• Throwing the right clenched fist with extended right thumb abruptly over the right
shoulder in a "let's get out of here" gesture - LET'S GET OUT OF HERE!

• Thumbs up - YES/EVERYTHING'S OKAY.

• Thumbs down - NO/THIS DOESN'T LOOK GOOD.

• Hands grasping throat - I'M CHOKING/OUT OF AIR.

• Hands of top of head -1 NEED ASSISTANCE.

4.2 SAFETY ZONES AND ACCESS CONTROL

Control boundaries for site work will be established and will consist of the Exclusion

Zone, the Decontamination Zone, and the Clean Zone. The following is a description of

each control zone:

• The Exclusion Zone will be the area within 10 feet around an onsite monitoring well,
borehole, or sampling point.
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The Decontamination Zone (contamination reduction where decontamination takes
place) will be the area from the perimeter of the Exclusion Zone to a 15- to 20-foot
radius.

The Clean Zone (support area where workers should not be exposed to hazardous
conditions) will be the area beyond the Decontamination Zone.

Movement of equipment and personnel among these zones should be minimized to

prevent cross-contamination from contaminated areas to clean zones.

Site personnel will be briefed by the SHSO as to the location of work areas and Exclusion

Zones, decontamination area, telephone(s), eye wash, fire extinguisher(s), prevailing wind

direction, utility lines (if not marked onsite), and first aid kit(s).

Potable water for health and safety procedures and decontamination procedures will be

brought to the site as needed by site personnel and will be available in the

Decontamination Zone and in the Clean Zone.

4.3 PERSONAL PROTECTIVE EQUIPMENT

All site investigatory activities will begin and will likely be completed using Level D

PPE. The PPE will be upgraded to Level C if breathing zone atmosphere exceeds

Level C action levels. In instances of continued windblown dust, Level C 1 HEP A filters

shall be used. The specific PPE required for Level C and D is outlined in Table 3.

Hearing protection will be available and is recommended for use during drilling

operations.

Where air-purifying respirators are deemed necessary, organic vapor cartridges

appropriate for use with the substances and concentrations anticipated will be worn

(Level C). The make of the respirator and cartridge varies for each person depending on
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the results of individual fit-tests. Cartridges will be replaced at the start of each workday

and if or when breakthrough occurs. Changes to the levels of protection will not be made

without the knowledge and approval of the SHSO.

A respiratory protection plan is in effect at Clayton. Clayton field personnel have been

properly trained in care and maintenance of respirators. Clayton field personnel have

been properly fitted and fit-tested according to OSHA regulations. Clayton personnel

have been medically evaluated and cleared for respiratory protection use by a licensed

physician.

4.4 ADDITIONAL EMERGENCY AND SAFETY EQUIPMENT

Whenever work is conducted, the following equipment will be available at the job site

(e.g., Clayton field vehicle, or at a designated location in the Clean Zone):

• Ear plugs, disposable
• An ABC fire extinguisher (inspected annually) for each activity
• First aid kit that meets the requirements of 1926.50
• Biohazard kit as part of bloodborne pathogen prevention and minimization
• Traffic cones, and/or caution tape

In addition, Material Safety Data Sheets (MSDS) or Chemical Hazards Response

Information System (CHRIS) Sheets will be available at the site for substances that pose a

reasonable health and safety risk to site personnel as listed in Section 2.1. MSDS and

CHRIS Sheets are included as Attachment B.

4.5 DECONTAMINATION

All work will be performed in Level D personal protection, and no personal

decontamination area will be set up. Should conditions change at the site causing an
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upgraded level of protection, an area will be specified, and all workers will be informed

of the necessary procedures.

All reusable sampling equipment that comes into contact with site soils, sediments, and

surface water will either be steam cleaned or washed with a detergent solution and rinsed

with distilled water.

While in Level D, all disposable protective clothing will be disposed of as general refuse.

Decontamination of equipment will take place on designated areas onsite. If an upgrade

to Level C occurs, all nondisposable protective equipment will be cleaned in a specified

contaminant reduction zone prior to leaving the site. The protective equipment will be

cleaned with a detergent wash and rinsed with distilled water. Rinsate water will be

managed and remain onsite.
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5.0 CONTINGENCY AND EMERGENCY PROCEDURES

The nearest telephone will be a Clayton mobile phone. Subcontractors may also have a

mobile phone.

The following contingency plans have been developed to deal with major incidents that

might occur during field activities. Clayton employees and subcontractors will

familiarize themselves with the location of the nearest permanent phone and the

designated medical facility. The location of Advocate Good Samaritan Hospital is shown

on Figure 3, together with the shortest route (3.78 miles / 1 1 minutes) from the site to the

hospital. The route is as follows:

1 . Go east on Ogden Avenue to Main Street.

2. Take Main Street (becomes Highland Ave.) north to Advocate Good Samaritan
Hospital.

A copy of the "List of Emergency Telephone Numbers" (Section 5.5) will be carried

along with Clayton's and the subcontractors' (if available) mobile phones. Contingency

response plans will be reviewed with onsite personnel weekly to promote timely

implementation of the contingency plan should one of the events described in the

following section occur.

5.1 MEDICAL EMERGENCY RESPONSE PLAN

Should any person visiting or working at the site be injured or become ill, notify the

SHSO and initiate the following emergency response plan:

Note: The anticipated nature of chemical contamination on this project does not present
an immediate threat to human health. Other than removal of outer garments and
gross contamination, immediate emergency treatment of injuries will take
precedence over rigorous personal decontamination.
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1 . If able, the injured person will proceed to the nearest available source of first aid. If
necessary, wash the injured area with soap and water.

2. If the injury involves foreign material in the eyes, immediately flush the eyes with
emergency eye wash solution, and rinse with copious amounts of water at the
nearest emergency eye wash station. Obtain or administer first aid as required. If
further medical treatment is required, seek medical assistance as discussed below.

3. If the victim is unable to walk, but is conscious, and there is no evidence of spinal
injury, escort or transport the injured person to the nearest first aid facility. If the
victim cannot be moved without causing further injury, such as in the case of a
severe compound fracture, take necessary emergency steps to control bleeding and
immediately call for medical assistance as discussed below.

• If the victim is unconscious or unable to move, Do Not Move the Injured
Person Unless Absolutely Necessary to Save His or Her Life, until the nature
of the injury has been determined.

• If there is any evidence of spinal injury, do not move the victim. Administer
CPR if the victim is not breathing, control severe bleeding, and immediately
contact the Advocate Good Samaritan Hospital Emergency Room at
630.275.5900 and advise them of the situation. Otherwise, seek medical
assistance as discussed below.

4. If the injury to the worker is related to the physical hazards previously identified in
Section 2.0, appropriate first-aid procedures will be instituted as follows:

• Hypothermia - If a worker suffers from hypothermia, medical attention will be
sought immediately. The employee will be moved out of the cold, and warm
clothing or blankets will be provided. Warming will take place slowly; no food
or beverage will be administered.

• Frostbite - Any worker suffering from frostbite will be moved to a warm area
immediately. Frostbitten areas of the body will be placed in warm (100 to
105 degrees) water, NOT hot water. Areas of concern will be handled gently
and will not be rubbed or massaged. If toes or fingers are affected, gauze will
be placed between them after warming them. The injured parts will be loosely
bandaged. If the part has been thawed and refrozen, it will be re- warmed at
room temperature. If necessary, medical assistance will be sought.

• Heat Stroke - If a worker suffers a heat stroke, medical attention will be sought
immediately. The victim will be moved out of the heat and into a cooler area.
The victim will be cooled as quickly as possible by immersing him or her in a
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cool bath, or wrapping wet sheets around the body. While waiting for an
ambulance to arrive, the victim will be watched for symptoms of shock.
Nothing will be given orally.

• Heat Exhaustion - If any worker suffers from heat exhaustion, he or she will be
moved out of the heat and into a cooler place. The victim will lie down with his
or her feet up. Clothing will be removed or loosened; cold packs, wet towels,
or sheets will be used to cool the skin. One-half glass of water will be
administered every 15 minutes if the victim is fully conscious and can tolerate
it. During all of these procedures, the victim will be observed for symptoms of
shock. If the victim has not recovered within a half hour, or if the victim's
condition worsens, medical attention will be sought.

5. If further medical treatment is required and

(a) The injury is not severe, contact Advocate Good Samaritan Hospital and
take the injured party to the hospital by private automobile.

(b) The injury is severe, immediately call EMS (911). In the interim, call the
Advocate Good Samaritan Hospital Emergency Room (630.275.5900) and
advise them of the situation.

6. The SHSO will accompany the injured person to the hospital to ensure prompt and
proper medical attention. After proper medical treatment has been obtained, the
SHSO will notify the OHSO and prepare a written report.

5.2 FIRE AND EXPLOSIONS

In the event of a fire or explosion the SHSO will take the following steps:

1. If the situation is readily controllable, take immediate action to do so.

2. If the situation is uncontrollable, clear personnel working in the immediate area
and notify the local Fire Department (911).

3. Notify the OHSO.

Clayton personnel will remain at the scene of the fire until the local fire department

arrives. Once professional fire fighting personnel have arrived, Clayton personnel will

Health and Safety Plan
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remain at the disposal of the fire chief. The SHSO will function as liaison between

response personnel in the incident.

If an emergency occurs which requires the evacuation of the site, a hand-held air horn

will be activated/blow in several long, successive tones. Once the evacuation tone is

sounded, all site personnel will expeditiously leave their work area and report to the

primary meeting location. If the primary meeting location is determined to be unsafe,

several short, successive tones will be sounded signaling egress to the secondary meeting

location. All personnel will be informed of the primary and secondary meeting locations

during the weekly tailgate meetings.

Primary Meeting Location: West Site Entrance along Ogden Avenue
Secondary Meeting Location: Main Entrance to the Bill Kay Car Dealership,

adjacent to site.

5.3 CHEMICAL EXPOSURE FIRST AID

The following procedures will be followed in case of chemical exposure during field

activities:

• Eye contact: Flush with clean water for 15 minutes or more. Try to flush under
the lids. Get medical attention immediately.

• Inhalation: Get person to fresh air. Monitor for signs of exposure. Watch for
signs of respiratory difficulty. Call EMS. Perform emergency rescue breathing, if
appropriate, until relieved by an emergency unit.

• Skin contact: Flush area with clean water for at least 15 minutes. If bums are
evident, get immediate medical attention. Do not use soap on affected area.
BEWARE: Signs and symptoms may develop later due to dermal exposure.

• Ingestion: If contaminated materials are ingested, vomiting will not be induced.
Medical attention will be sought immediately.
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If anyone has been overexposed or has shown or is showing signs of exposure, he/she will

be examined by a physician, according to OSHA's 1910.120 (f).

5.4 UNFORESEEN CIRCUMSTANCES

The Health and Safety procedures specified in this plan are based on available data that

suggest minimal potential for worker exposure to significant levels of hazardous

substances. If substantially higher levels of contamination are encountered in the soil or

groundwater, and/or if situations arise that are obviously beyond the scope of the

monitoring, respiratory protection, and decontamination procedures specified, work

activities will be modified or, if necessary, halted pending discussion with the OHSO and

implementation of appropriate protective measures.

5.5 LIST OF EMERGENCY TELEPHONE NUMBERS

Medical Services (EMS)
Police/ Fire Department

Advocate Good Samaritan Hospital
3815 Highland Avenue
Downers Grove, Illinois

Poison Control Center

National Response Center

LEPA Emergency Response

Clayton Group Services, Inc.
Mr. Ron St. John or Mr. Russell J. Chadwick

Lockformer
Mr. Rian Scheel

Drilling Company
Contact Person (TBD)

911
911 — Emergency

630.275.5900

800.942.5969

800.424.8802

800.782.7860

630.795.3200

630.964.8000

To Be Determined
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6.0 CONFINED SPACE ENTRY

Site personnel will not be entering any confined spaces during field activities; therefore,

confined space entry procedures are not required.
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7.0 SPILL CONTAINMENT PROGRAM

Spills requiring a written spill containment program are not anticipated for the proposed

activities. Groundwater generated during development or purging of monitoring wells

will be collected and staged in a secure area onsite in 55-gallon drums. All drums will be

labeled as to their contents and date of origin. Upon receipt of analytical data, the water

will be characterized, if necessary. The drummed waters will then be appropriately

managed offsite. In the event the water does not require offsite disposal, it will be spread

on the site.
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TABLE 1

Recommended Work Breaks During Cold Weather For A Four-Hour Work Period

AIR
TEMPERATURE

SUNNY SKY
(F)

-15 to -19

-20 to -24

-25 to -29

-30 to -34

-35 to -39

-40 to -44

-45 and

NO WIND

Work
Period

Normal

Normal

75 min.

55 min.

40 min.

30 min.

Stop Work

Breaks

Normal

Normal

2

3

4

5

Stop Work

5 MPH WIND

Work Period

Normal

75 min.

55 min.

40 min.

30 min.

Stop Work

Stop Work

Breaks

Normal

2

3

4

5

Stop Work

Stop Work

10 MPH WIND

Work Period

75 min.

55 min.

40 min.

30 min.

Stop Work

Stop Work

Stop Work

Breaks

2

3

4

5

Stop Work

Stop Work

Stop Work

15 MPH WIND

Work Period

55 min.

40 min.

30 min.

Stop Work

Stop Work

Stop Work

Stop Work

Breaks

3

4

5

Stop Work

Stop Work

Stop Work

Stop Work

20 MPH WIND

Work Period

40 min.

30 min.

Stop Work

Stop Work

Stop Work

Stop Work

Stop Work

Breaks

4

5

Stop Work

Stop Work

Stop Work

Stop Work

Stop Work

Source: 1991-1992 Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposure Indices, ACGIH, 1991.
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TABLE 2

Recommended Work Breaks During Hot Weather

TEMPERATURE

70 to 75 F

75 to 80 F

80 to85F

85 to 90 F

90 and

WORK

3.0 hours

3.0 hours

2.0 hours

1 .5 hours

1 .5 hours

REST

5 minutes

15 minutes

10 minutes

10 minutes

10 minutes

COMMENTS

Review heat stress in a safety meeting. Schedule a beverage break every 2 hours
at a minimum.

Seated rest. Drink at least 8 ounces at each break. Monitor daily body weight
changes. Have at least 10 instant ice packs or bags of ice available.

As above, but rest area to be shaded. Take pulse before work, at beginning of
lunch break, and at end of day.

As above, and try to provide a shaded work area. More frequent breaks may be
required.

As above. Try to reschedule work to avoid mid-day heat.
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TABLE 3

Properties of Potentially Hazardous Substances of Concern*

Chemical

Tetrachloroethene

Trichloroethene

1 ,2-dichloroethene
cis-1 ,2-dichloroethene
trans-1 ,2-dichloroethene

IDLH
(ppm)

500

1,000

4,000

REL
(ppm)

lowest
feasible

25

200

PEL
(ppm)

25

50

200

Skin
Irritant

Yes

Yes

Yes

Eye
Irritant

yes

yes

yes

Respiratory
Irritant

yes

yes

yes

Flash
Point
(°F)

none

90

36

LEL
(%)

none

8

5.6

UEL
(%)

none

10.5

12.8

Vapor
Pressure
(mm Hg)

14

58

180-264

lonization
Potential

(eV)

9.32

9.45

9.65

* NIOSH Occupational Health Guidelines for Chemical Hazards, U.S. Department of Health and Human Services, January 1991.

NOTES: 1. IDLH = Quantity that is rapidly fatal or likely to promote life-threatening disease.
2. REL = NIOSH's Recommended Exposure Limit
3. PEL = OSHA's Permissible Exposure Limit
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ATTACHMENT A

TAILGATE MEETING MINUTES FORM
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TAILGATE MEETING MINUTES

Project No.: Client:

Location: Month:

of Employees:

Safety Topic #; Title:

Other items discussed/listed:

Employee Safety Suggestions:

I
Supervisor's signature / Print Name Date

EMPLOYEE NAMES:

Print Name Signature

COMPLETED FORM TO BE RETURNED TO H&S COORDINA TOR

Projermr/00forms/tailgate_mtg.minutes Clayton Group Services, Inc.
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ATTACHMENT B

MSDS AND CHRIS SHEETS
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TRICHLOROETHYLENE TCL

I
I
I
I
I
I

CAUTIONARY RESPONSE INFORMATION

Common Synonym*
CMorytan
G«malg«n«
Twthyten*
Tricntoran
Tridarw: algytan
Trtttn*

Walary loukl Colorlaaa Swaal odor

Sir*! In water. Irritating vapor Ii produced.

Keep people away.
Avoid contact with tquid and vapor.
Call fire department.
Notify tocal health and pollution control agancies.
Protect water Intakes.

Fire

Exposure

Water
Pollution

ComOmllW..
POISONOUS GASES ARE PRODUCED IN FIRE.
Weer oogglas and setf-contalned breathing apparatus.
Extinguish with dry chemical, cartoon dtoxkta. or loam

CAU.FOTU

VAPOR
Irritating ID a
If kitiaM. wH
or baa of en
Move to (res
If breathing Ii
If breathing t

LIQUID
Irritating to t
If swoknrad,
or toss of coi
Ramova con)
Flush affacta
IF IN EYES.
IF SWALLOV
or rnlk and hi
IF SWALLOV
VULSIONS. c

•EDICAL. MO.

res. noaa and throat
causa nauaaa. vorrtung, dKlteuN breathing.

isclpusness.
hair.
aa slopped, srve artificial respiration.
L (xrAcult, giva oxygen.

tin and ayaa.

isclousness.
tarinated clothing and ahoaa.
d areea wllh planty of walar.
hold eyelMs open and rush with plenty of water.
V6D and victim la CONSCIOUS, neve victim air* walar
iva victim Induce vomrllng.
VEO and vttDm la UNCONSCIOUS OR HAVING CON-
U nomng except keep victim warm.

Effaet o( tow cancarwaltona on aquatic Ifa la unknown.
May ba dangarous If H anlars water Intakes.
Notify local health and wlldlfa offldak.
Notify operators of naarby walar Intakaa.

1. CORRECTIVE RESPONSE ACTIONS
Slop discharge
Contain
Cosectton Systems: Purrp

2. CHEMICAL DESIGNATIONS

2.1 CG&HiipaUMIIty Group: 36; HeUgenaled

2.2 Formula: CHOCCb
2.1 IMO/UN Designation: 9.0/1710
2.4 DOT ID No..-1710
2.5 CAS Raglalry Noj 79414
2.< NAERG GuMe No.: 160
2.7 Standard Induelrlal Trade Cleealfteallon:

51132

3. HEALTH HAZARDS

XI Paraonal ProlacUva Equipment: Organic vapor-add gaa canister: self-conlalnea breathing apparatus
tor amaroandaa: naoprana or vinyl Qlovos: chamtcal safaty gogglaa: faca-aMald; naoprana aafaty
ahoaa; naoprana suit or apron tor splaah protection.

3.2 Symptom. Following EnpoaurK INHALATION: lympuma ranga from Miaaon of tha noaa and Ihroal
to nauaaa. an altltuda of krasponalMlty. bajrrad vraion. and Hnaly dtaturbanca of carriral narvous
ayalam r.junlog m cantac faUura. Chronic a>poaura may cauaa orgaNc ln|ury. INGESTION:
symptom similar to Inhalation. SKIK oafarUng action cart eauaa darmaapa. EYES: sayhMy
IrrHaUng ••naalkm and lachrymatlon.

3 J Traatnwnt of Expoaura: Do NOT adrrtrtster adranaln or apVtapnrfna: gal madeaj attanaon for al
caaaa of ovaraxpoaura. INHALATION: rwrova victim to fraah ale If nacaaaary, apply artfldal
mspiraUon and/or adrrMatar oxygan. INGESTION: hava victim drirtt water and Induea vomlllng:
rapaat ttvaa Irnas; Inan grva 1 tabktapoon apaom sab In waujr. EYES: Ruah (norouDt*/ with
walar. SKIN: waah thoroughly wtttt ftoap and warm walar.

1.4 TLV-TWA: 50 ppm
3.9 TLV-STEL: Not Ittad.
1.1 TLV^aumg: 100 ppm
3.7 Toxldly py IngaaUon: Grada 3: LDai • SO to 500 mo/kg
3.5 Toxlcrry by mhaujljon: CurrantA/ not avaltabla.
U Chronic To*ld>y. CurranUf ml avaUaUa
3.10 Vapor (Gaa) Irrllant Charactartattca: Vapors cauaa a alkjhl amarttng of lha ayaa or raaplralory

aystam If praaarH In high corcantrattoria. Tha affact ta lamporary.
3.11 Uquld or Solid Charaetariallca: Minimum hazard. If apMad on dotlwlg and atowad to ramln, may

cauaa smarting and raddantng ol tha skm.
3.12 Odor ThraahoM: 50 ppm
3.13 IDLH Valua: 1,000 ppm
3.14 OSHA PEL-TWA: 100 ppm
3.15 OSHA PEL-STEL: 300 ppm. 5 irlniM pa«k In any 2 hours.
3.11 OSHA PEL̂ alllng: 200 ppm
3.17 EPA AEGU Not blad

4. FIRE HAZARDS

4.1 Flash Point WF C.C.
practlcaly nooflarmaUa

4.2 FlammaMa Umtts In Air 3.0%-10.5X
4.3 Firs Extinguishing Aganta: Walar fog
4.4 Flra Extlngulahlng Aganla Not to Ba

Uaad: Not paronant
4.5 Spaclal Hazards of Combustion

Produda: Toxic and Irritating gaaaa ara
producad In flra situaaona.

4.B Bahavlor In Flra: Not parflnanf
4.7 Auto Ignition Tamparaoira: 770'F
4.1 Elacblcal Haiarda: Not partlnanl
4.1 Burning Rata: Nol paranant
4.1« Adlabatlc Flam Tamparalura: Curranlly

rotavaHBtakt

4.11 Slolchomatrlc Air u Fual Ratio: 9.9
(cate.)

4.12 Flama Tamparalura: Curranlly not
availabta

4.13 Combuatlon Hoajr Ratio (Raactanl to
Product): 4.0 (calc.)

4.14 Mlnrmum Oxygan Concantntlon for
CombuaUon (MOCC): ri dauanl: 9.0H
al 10O*C

5. CHEMICAL RSACTTVTTY

5.1 RaacttvttywIthWatar. Noraactkm
i2 Raacttvlty wttn Common Materials: No

reaction

5.3 SUblKty During Tranaport SlaOla
5.4 Hautrallzlng Aganla for Adds and

Causllcs: Not parUnanl
5.5 Porym«rttrtoo: Not paronant
5-« MilbHor of Porymarttatlon: Not partnant

S. WATER POLLUTION

t.1 Aquanc ToxtcKy
860 rrg/IMO hr/daphnuWMrash walar

6.2 Walarfowl ToxleKy. Curranlly not
avallalxa

1.3 Biological Oxygon Danand (BOO):
CurranHy not avaUabla

1.4 Food Chain Concantratlon PoWitlal:
Nona

6.5 GESAMP Haiard Proflla:
BloaceumulaBon:
Damaga to Ihrind raaourcaa:
Human Oral hazard:
Human Contact hazard:
RadueUon of amanttjas:

7. SHIPPING INFORMATION

7.1 Gradaa of PiirHy: Tachntcat dry aaartng:
dagraaamg; axtractlon

7 J Slorago Tamparapjra: Ambiant
7.3 Itnrt AtmospMra: No nqixrsman

7.4 VartUng: Praasurv-vacuum

7.5 IMO PoUunon Catooory: C
7.6 Ship Typ.: 3

7.7 Barga Hun Typ.: 3

I. HAZARD CLASSIFICATIONS

8.1 49 CFR Category: Keep Awey From Food
8.2 49 CFR Class: 6.1

8J 49 CFR Peoage Group: III

8.4 Marine Pomitant: No

6.5 NFPA Haxard deeamcaoon:

Category Cls.sKlc.flon
HeriOl Hazard (Bkie). 2

PlemmeMHty (Red) 1
metebUKy (Yeoow) 0

1.8 EPA Reportebte Quantity. 100 pounds

6.7 EPA Ponudon Category. B
8.6 RCRA Waste Number U228

6.9 EPA FWPCA UM: Yes

9. PHYSICAL & CHEMICAL
PROPERTIES

6.1 Physical Stata at W C and 1 anrcLlquM
•.2 UotatularWright: 131.39

9.3 Bolltag Potrrl al 1 aam: 1>9*F - 67*C -
380-K

9.4 Fraazlng Pome -123.5-F * -te.fC *

9.5 Critical Tamparalura: NM pargnart

9.6 Critical Prsoura: Not paninant

9.7 SpacMe GmMy: 1.48 al 20*C (KuM)
9.8 Uqi«dSurracaTanalon:29.3dynaa/cm»

0.0293 Nfm at 20-C

9.9 Uquld Watef taurfadal TanshM: 34.5
dyiiasnjn • 0.0345 Nfm at 24'C

9.19 Vapor (Ga*| SpacMe Gravity: 4.5
9:11 RaOo of SpacMe Hoata of Vapor (Gn):

1.116

9.12 Latent Haai of Vaporization: 103 Burn*
57.1 carg » 2.4 X 10* JAtg

9.13 Haat of Conbusllori: Not penman

9.14 Haal of Docompoalllon: Not parananl

9.15 rteal of 9oMa>n: NM pamnart

9.16 Haat of Porymarltaoon: Not parHnan
9.17 Heal of Fusion Currency nol available

9.18 UmMng Value: Currenof not available

9.19 Reid Vapor Preeaure: 2.5 pale
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9.20
SATURATED LIQUID DENSITY

Temperature
(degreea F)

0
5

10
IS
20
25
30
35
40
45
SO
55
60
65
70
75
80
85
90
95

100
105
110
115
120
125

Pounds par cuMc toot

94.669
94.410
94.150
93.889
93.629
93.370
93.110
92.849
92.589
92.330
92.070
91.909
91.549
J1.290
91.130
90.770
90.509
90.250
89.990
89.730
69.469
89.209
86.950
88.690
66.429
88.169

9.21
LIQUID HEAT CAPACITY

Temperature
(degreea F)

B
16
20
36
40
50
60
70
80
90

100
110
120
130
140
159
160
178

British thermal unit par
pound-F

0.220
0.221
0.223
0.225
0.226
0.228
0.230
0.231
0.233
0.235
0.23s
0.238
0.240
0.241
0.243
0.24S
0.248
0.246

9.22
LIQUID THERMAL CONDUCTIVITY

Temperature
(degreea F)

British thermal unit Inch
per hour-square fool*F

N
0
T

P
E
R
T
I
N
E
N
T

9.23
UQUIO VISCOSITY

Temperature
(degrees F)

15
20
25
30
35
40
45
SO
55
80
85
70
75
86
85
SO
95

160
165
110
115
120

Centlporso

0.800
0.775
0.750
0.727
0.705
0.664
0.864
0.645
0.627
0.610
0.593
0.577
0.562
0.548
0.534
0.521
0.568
0.498
0.485
0.474
0.463
0.453

1
I
1
I
1
I
1
I
I

9.24
SOLUBILITY IN WATER

Temperature
(degreeeF)

77

Pound, per 100 pounds
of water

0.110

S.25
SATURATED VAPOR PRESSURE

Temperature
(degreee F)

40
SO
60
70
80
90

100
116
120
130
140
150
160
170
160.
190
200
210

Pounds par squars Inch

9.508
0.678
0.894
1.166
1.507
1.929
2.446
3.081
3.846
4.765
5.862
7.163
8.895

10.490
12.58*
15.010
17.816
21.020

9.26
SATURATED VAPOR DENSITY

Temperature
IdegreeeF)

40
50
60
70
90
90

100
110
120
130
140
150
160
170
180
190
200
210

Pounda per cuMo foot

6.01249
0.01828
6.621 OS
0.02695
0.03419
0.04296
0.85354
0.06619
0.96120
0.69691
0.11900
0.14360
6.17186
0.20390
9.24060
0.20280
0.33040
0.3M20

9.27
IDEAL GAS HEAT CAPACITY

Temperature
IdegreeeF)

6
25
50
75

106
125
150
175
206
225
250
275
300
325
350
375
400
425
450
475
500
525
550
575
600

Britten thermal unit per
pounds

0.136
0.139
0.143
0.146
0.149
0.152
6.155
0.157
0.166
0.162
0.165
0.167
6.169
0.172
0.174
0.176
0.177
6.179
0.191
0.182
0.164
0.185
0.166
0.187
0.188

I
I

i JUNE 1999



TETRACHLOROETHYLENE

CAUTIONARY RESPONSE INFORMATION

nS^ *

Perdena
Cert
Tetraelp

Avoid coon
Notify local
Protect we

Flra

Exposure

Water
Pollution

WMorylquid CoUriess Sweet odor

Sinks In tveler. Mating vapor Ii produced.

««rth liquid ardvaoor.

erlnralraa.

ttM AemmaDle.
Polaonoue geaa* are produced who* heated.

CALL FOR V

VAPOR
MteOogtoe
« Woled. w«
Movotafnw
IfbreetrXvj*
ttbreetrengli

uauo
Irnteengtosl
HsrrrrUllsw

OSJfCALAW.

yee, nose end Swot.
cause) dMteut breeding, or baa of ctmeckxxwees.

It air.

i omteUt, gin oxygon.

onandeyee.
.lowed.

Fix* a«ected arees with plenty o( water.
IF IN EY6S. hold .yeHa open and nush wnh plenty of weter.
IF SW/UOWED and vtcem la CONSCIOUS, hew* vtanm drink wMar
or mm

Effect of tow coriMnlnjocna on arsartc tfm la laeaiuwH.
May bei dangerous If It enters water Intejeje.
Nol%locaJr»aInendwlld>foomdaaL
NoWy oparelorB of rMeroy VMraor IrtBleM.

1. CORRECTIVE RE3POH3E ACTIONS

Contain
QUecflonavslera: Pump

2. CHEMICAL OEStGNATIONS
2.1 CO Cjmpaeo»lly OroeeK Not latea.
U Fermuta: CkOCCe
U BIOIUM P..lgn.llsn:9.0f»al7
Z4 DOTIONeuinT
U CASRevjts«ryrteu137-19-t
it MACRO OuWo mu 160
2.7 Standard IrvJuetrlelTreoeCujeente.

51133

3. HEALTH HAZARDS
•quroment: For high vanar concanWone urn. ecpro»ed carester » alr̂ uppaed11 I

' 33 aymahimePoltewtngEjtpoeure; \fepur on effect eenlreliwvou. lystern art cause aneelrieele.
Llou«lrr«yln1tate«en after prolonged contact. May Irritate eyes but causee no Injury.

13 Treatment of Ejpeeure: INHALATION: rflfc«M occurs, rerrove fxiienl lo rreeh elr, Iteeprare werm
end oixel. end gel medical sllendon. INGESTKM Induce vomlbng only on ohyaidarrs.
recorrmroetton. EYES AND SKIM rush wHh plenty of weter and get medcsl S6eieinn Ilk
or Injury neon.

IA TLV-TWA: 23 ppm
3J7l.V-STlU-:100ppm
16 TLV CalliiF Nptixted.
17 TexaoHy by aiuaamiii! Gnado 2: ID- « 0 J to 5 9*0
11 Toxtdty by rnh.bloni Currently not eveUebte.
U Clmnte Toxteny: rtone
X16 Vapor (GeelkT a > i6gM (mailing of the eye* or throat If pmeent

»> hign UM»jieieaui«. The eftect Is terroorery.
X11 Uquld or Solid Oeracterlaltea; Mhsrnuni heard. If spiled on doming end slonisil ton

caos«srrwerqerdredder<nao<«ieslen.
112 Odor Tnreeheld; 5 ppm
113IDLH Value: 150 ppm
114 OSHA PBL-TWA: 100 ppm

0.14 CaMAFtL^ellne: 200 pen.
3.17 EPA AEOU Not lated

4. FIRE HAZARDS

4.1 FleahPoInt;
NM ftarrrmble

4J nammaMo Umlts hi Aln Not ftorrrmtxe
4J Ffre EaUngulaMng AgeMK Not pertnent

Used: NM pertnert
O Specie! HaiMdaol Combustion

Products: ToMO. MteOng gases may bo
generated Inniea.

4.9 Beamier In nr« Not pertinent
4.7 Al

4J DecMcalHenri>e:NMper9rwnl
4J tu»ria>4lW«NMfeM<mb>>
4,10 Artlarierle nemo Temperatures Currently

4.11 SlolchemetrtoAlrte fuel Redo; Not

4.12 Flame Tempenture: Currenoy not
eveiWxe

4.13 Combuetton Motor Rado (Reertent te

4.14 O>Yae.
(MOCC); Not a

S. CHEMICAL RHACTIVmr

5.1 ReedMrywsM Meter: ftoroecOon

fL WATER POLUinON

6.1 Aqnatte Toxtdty:

U Waliifewl ToeJdly: CurrerOy not
«yelletxe

U f̂ teg^eW Oxygen Demand (BOO): r*)ne

U QE9AH*>Hai rdProfttelNotlsted

7. SHIPPING INFORMATION

7.1 G>lo^efPiiflty:f>ycl..rtnjwdirl<lurtnl(
gradee: 95>%

7J aterego Tempenture: Ambient
7J Inert Atmoephere: No requirement
TA Veiling: Preests»«9cuum
7 J IMO Polluoen Cjugory: a
7.8 SMp Type: 3
7.7 Barge HIM Type:]

«. HAZARD CLASSIFICATIONS
1.1 41CFH Category: Keep Awey From Food
U 41 CFR dans 9.1

utioioia»
U EPA FWPCA Uae Not lated

9, PHYSICAL * CHEMICAL
PROPERTIES

9.1 P1i,.lĉ  Stele rtla-CmdlstriKUoid
U Ma«aay>ar Weight 183.93
911 Boxeng poK at 1e»m:2M-l'. 121 -C-

394 "X
tU Fr— jtng PeM; -t_rr --2J.4-C . 23O.rK
U Critical Tenaeraajre: «36.rrT • 347X •

M Cisfcal Pi, ...u.; Not perBmrt
9L7
U Uqule1 Surface T«..fan; 31 J dyneeton-

00313 Nta KSfTC
U Uoju.dVretarlMarta.cU Tension: 44.4

dynesAm . OTM44 Nfra at MX
9.10 Vapor |Oae) ipaclfla Gravity: NO partnert
9.11 R»U»c<g|iaUlllH«aese4'V.por[Oa«|;

1.111
9.12 Lslant III at nf YraimtiatlTrr Iff T ffrn -

50.1ceKg-2.10X 10»Jf*g

9.13 HMto'ejnibu.lton: Nat pertnent
9,14
V13 Hee« of inemoir! Not pertnent
9.16 Meet of ParymarlraHn.; No) partner.
9.17 Hee> of Fml.n; Currenay not avelaiblo

9.19 ReM Vapor Pteiaure: Currenay not



TETRACHLOROETHYLENE TIE

9J*
ĵ ge- SATURATED LIQUID DENSITY

Temperature
[deor.ee F)

U
40
45
50
55
80
65

7*75
M
as
94
IS

100
10S
110
11»
120
125
130
133
141
141
150
i*a
100

Pound* per cubic foot

103.400
103.099
10UOO
102J9.9
1IU!t
103JNM
in.7oo
191.409
101.009
100.7M
100JO*
164.200
99J10
99.610
90J20
90.120
90.no
96.423
96.139
97J30
I7J4*
97.250
96J59
96.U9
9U70
MJOO

9J1
LIQUID HEAT CAPACITY

(degree. F)

0
10
20
30
40
90
00
70
90
00

100
110
120
130
140
150
100
1TO
100
1S«
200
210

British thermal unit per
pelmri F

0.196
L200
6J01

U02
1103
OJ04
9JO5
1206

U07
6J08
1210
OJ11
9J13
OJ13
1.214
9J13

Mil
OJ17
OJMI
ouzo
U21
• ™

1J2
UOUIO THERMAL CONOUCTIvrrY

Tempeiaturo
(degree! F)

British Kiermel unit Inch
per hour̂ equare; fool f

N
O
T

P
I
R
T
1
N
I
N
T

9-23

LIQUID VISCOSITY

Temperature
(degreea F)

U
60
86
70
75
90
a
90
M

100
1*5
110
115
120
125
130
135
14O
145
190
195
100
105
170
175

CeMlpola*

(L958
0329
0.900
OJ73
0.148
0.123
rxioo
0.777
6L7SO
OL7M
0.710
OJOt
ojm
OJ63
OJ47
0.631
0.816
0.4O1
OJ46
OJ74
OJ01
OJ40
OJ37
OJ20
OJ15

*m* 5OLUBUTY W WATER

(dedroo.F)

U

FhKjnde per 100 pounde
of weter

OJ16

U5
SATURATED VAPOR PHE3SURZ

Temeonturej
(o^greeeF)

00
70
U
00

100
110
in
130
140
1S»
100
170
110
100
xoo
210
220
230
240
250
200
270
2M

Pound! per eajtlero (Men

U30
9J18
•U25
6J01
6J32
6J46
U1T
U40
U93
2>40
1042
3.750
4.607
5J16
U05t
8.199
UZ4
mio
HMO
1UM
19JOO
2ZS20
2U30

«JO
5VXTURATEO VAPOR DEKSTTY

T.m,.r»air.
(oeer̂ F)

10
70

8*
M

100
110
120
130
140
19*
100
170
100
100
200
210
220
230
240
290
280 •
270
210

Pounde per cublo foot

9,09712
0,90*2*
OJ1H1
6J1S75
1.02022
6.12*71
0.63242
8 MfJ^fl
9,03032
U01M
1.67513
0.01215
1.11131
1.133M
1.11040
9,11*10
U2330
Ua339>
ojono
OJ5UO
9.4133O
1.47UO
OJ47M

-

U7
DEAL GAS HEAT CAPACITY

Tiiaci .rerun,
(oWgreeeF)

0
25
n
75

10O
125
19O
ITS
200
225
250
275
310

• 325
300
375
404)
435
450
475
9*0
925
9SO
979
0*0

rtrHtehOwrmetunllper
peund-F

0.108
0.116
0.113
0.111
0.111
0.120
0.122
0.125
0.127
0.121
0,131
0.132
0.134
0.130
0.138
0.130
0,141
0.142
0.143
0.144
0,148
0.147
0.148
0.141
0.14*



1,2-DICHLOROETHYLENE DEL

CAUTIONARY RESPONSE INFORMATION

Acetylene dlchlorido
lrsr,»-t,2-0lchloroeinylene
dt-1,2-Olctik>roelnyl.ne

noform

Evacuate.
Keep pood
Woargoog
Sruorflrjn
Notify local
Protect wal

Flra

Exposure

Water
Pollution

Liquid Cotorlaas Sweet pleasant
odor

• away.

Man soureas. Ca« lire department
health and poajllon corm aoaneiaa.
er Intakes.

FUWUABLE.
POOONOUS GASES MAY BE PRODUCED IN FIRE,
Contemn may explode In lira.
Fsuntaack along vapor trail may occur.
Vapor may explode If Ignited In an enclosed ante.
Eillngush with, dry cherrtoej, foam or carbon dtaode,
Water nay ba Ineflecava en lira.
Cool exposed contelnara with weter.

Callormack=ilald.

VAPOR
» Inhaled Ml causa dOflnee*. nausea, vomWng. or
om^ breathing.
MovevtcUmBlreehex-.
» braatMng naa stopped, ojva artMchs reepMkn.
»breet»nglsdimcu«,Jrveoxyc«n.

uouro
HarrrtUlfiweeowod.
IFSWAaCWaiandv»aMleCXINSCiClB.hevevicpmunrillweter
oririk.

Eltoct of low concentraoom on aoueoc Ife la unknown.
May bo dangerous If I triers walar Wakes,
NoMy Deal heexh and wHdtfa ofMeM.
Notey operators of nearby walar Intakes,

1. CORRECTIVE RESPONSE ACTIONS
Stopdacharga
Cosacaon Sysloms: Pump
Colecaon Systems: Dredge
Do not bum

2. CHEMICAL DESIGNATIONS

U FormuiKOCH-
U let

act
&2/1150

DOTIDMec USD
2J CASRegtseryNoc54(MeJ)
it NAERa ateoe Neu I32P
U Standard HiJualitielTlirl. n.aaHlearluii:

91130

X HEALTH HAZARDS

11 Pomona) Protective Equipment: Rubber otovoa; safely gogotee; air supply m»a> or se»-cortalned
braatteno, apparatus,

12 Symftim,lial^^e,tK*m:\i^*lto<aMimum.*xrHtq.*m**mn.t*m,*ttgmtlAQ
era Mralna
contact) iMn. ktge.

s depression. Contact with touM cauwa Irrlcsrkm of eyes end |on prolonged
6 sight depression u deep nareoala.

13 TreetmentofE»poeure:lr«ACATION; rennve trcm runner exposure: If breett>ngbdmcu>, give
oxygen; K victim It not breathing, grve anlfldoi re^xValtori. prefers!̂  rnouBVkMnouth: give oxygen
vrhen l»»et*ng I. reeurnetf eel e physician. EYES: Ibah wUhweeKfor etleost 19 nan, SKIN:
wesh wee wah uap atX water. INGESTION: give gaaMe anraga and camtflka.

14 TLV-TWA: 200 ppm
19 TLV-BTZL: Not lattd.
U TLV-C.lena: Not b4ed.
17 To«lcitybybv9estlon:Oreoe2; oral LO. e 770 rngfkg (rat)
U ToxWty by Inheteoon: Curreney not eveltelxe.
19 CI«>MUoT«xkJiy;r>oduce.iv«eMk«xw^«^urylnexo~irr«»«*afeBw«s.
l10Veeor(0*s)lrrll»MCher«rteririlci:Currer«ynota
111 Liquid or SoUdCn.
112 (Mar nraxhoM; CumeMy not aveHalxe
113 tOLH Value: 1,000 ppm
114 OSHA PEL-TWA: 200 para
3.13O9MA FIL-STEL; Not lated.
111 OSHA PEL r.mna: Not sated.
3.17 EPA AEOU Not lala»j

e Currenay not avecajres

4. FIRE HAZARDS

4.1 Flash Patoe Iff C.C.
4J Rsmm.bl. Umlte In Air 9.7%-1Z8%
4J Fka gldngulshlng Agents: Dry

cherricn foam, carbon iJo«da
4.4 Fire Eiongubhlng Aoente Mot la Be

Ueed: Water may ba InaffoeOva.

4J Special Haxarda of CombueOon
Froducta: Photgana and hydrogen

4.1 B»havierlnrTre: Vapor la heavier Dem
i* and may »aval a orjnsioanMxe
dslance to a aourea of IgraaM and Hash
back.

4J BeettealHalarde: Currently not

4J rturr^g PMe: 2.5 rrnyrr>n.
4.10 AdUaatto PUme Tempeleojre; Currently

4.11 91al.h.nietno Air aa Fuel PteUo; 9J
(Ota.)

4.12 name Tamueielase: Currenry not

4.13 Cembuaoon xtetar Rxtlo (Hi arlint 1»
Produet): 4 J) (cafe)

4.14 Minimum Oxygen CuiiLeuueuge tor
Cimibitetloli (atOCCl; Not lated

9.1 Reeethrlty w«h Water Wo reecaon
U nearttvay w,lxh Camnien ll.l.hela: t

5J
sterAcldeand

Caueoce: Notpertnert
5J Potyiî Ueden: Wxl not occur under

ordinary cc*a»ons of sMomenL The
reecton la not vlgoroua,

5.1 InhJbHor of PefynieiUatluii: Nona ueed

i. WATER POLLUTION

1.1 ArpieM.Taaa.ialy;
Currenoynotavaascte

6J WalarlKil Tattle*-: Currentty not

U Btotogtcal Oxygen Dem,
Curmrtty not avelteble

14 Feed Cheln ConconaeU

U OeSAMP Hei»rd ProrUe:
fllu err iiiiuilatlon' 0
Oemeoe to 8»leg neoiereaa: 1
Hum«0rml Heard: 1
HumenContxttuuattfcl

7. SHIPPING INFORMATION

7.1 Oradee of Purity: Corrmerclal

7J Storage TMnperaUire: Ambienl

7J Inert Atme.pher.: No reouKermnt
7.4 Venting: Pressure-vacuum
7J IMO Paauoon Category: Curnmlly

7.9 Ship Types Current* not avaHabte
7.7

«. HAZARD CIASSIFICAT10MS
1.1 4* CFP. Celooory: Flemrmofa aquW
U 40CFRCIe*a:3

U 4» CFR Pwkage Group: U

L4 UarirMPoOulaneNa
U Nf̂ AHeurdCleearrfcatlow

U EPAFWPCALIat: Not hud

5. PHYSICAL « CHEMICAL
PROPERTIES

9.1 Physical State M1S*C and 1 asm: Uquld

U Mnl.oaer Weight: 37J
9J BoOteg Point el letnKCle: 140T.6OT:.

333-Klrsm: 1irT>4arC»321-K
*j> Preetmg Pax**: dK -114T--11-C «

HJTtlrem: -58T«-3fTC"223-K
U Crlu«x4 Temperature: rtotpertnert

9.6 at«V r̂>r..eure:Notper8nent
9J SpaclHa Orevrry; O7 at 25"C (Iquhl)

U LfciMfcl Ulrtae. Tanel.ir. 24 oyneeteni-
04124 Nfm el 20-C

9J Liquid Water InterfeeW TenetoK (eat) M
dynes/cm > 0.030 Nfm at 20"C

0.10 Vapor |Oee) a|iacHla Gravity: 134
9.11 ReaoWSpecMeHeeteorVeporfOee):

1.14U
9.12 UlinlHeelotVeooittallon: 130Bturl»e

TZcalrg-UXIO'Jilq

9.13 Heel of Con.bu.Ooe: -4,147 JBUftei
-2.692J calhj • -112.17 X 10* J/h)

9.14 Heat of Decempo.slun: Not peronsnt
9.15 HeetofaehHlorcrtelperonenl
9.19 rtee> of 1-ory.iisiUeoun: Not perlmenl
9.17 Heot of FesJon: Currently not araaaWe

9.18 UmMng Value: Currently not evsjejtxa



1,2-DICHLOROETHYLENE DEL

1JO
eey/ SATURATED LIQUID DENSITY

Temponliin
(degreea F)

39
41
49
90
59
M
09
70
79
U
U
10
IS

100
101
110
119
120
129
130
131
140

Pounds per cubic feol

•1.920
WJ20
80.610
80,400
80.190
79J81
TS.71*
7U71
7UOO
79,15*
71X0
78.74*
TL531
78J20
71.110
77.1*0
77.8M
77-41*
TT.211
77J70
79LMO
70JSO

1.21
LIQUID HEAT CAPACITY

Tempentunl
(dog/aee F)

35
40
41
90
99
00
05
70
75
01 •
99
to
05

100
105
110
115
120
129
130
139
140

British thermal unit per

0.193
0,19*
0.191
8U09
OJ02
OJ04
0-207
0.200
OJ11
1.213
U10
0410
U20
am
U24
vat
OJ2D
9J31
UE33
0.230
OJ31
OJ4*

9-2J
UQUtD THERMAL CONOUCTrvnY

Temperature
(degieeeF)

IS
70
73
10
IS

9*95
100
105
110
115
121
125
130

British thermal unit Inch
per hoiKNequare fool-P

9.1*7
OJ84
9J«2
UN
U57
U44
OJ32
U10
OJ07
0.794
0,782
0,711
6.7S7
9.744

9J3
LMUIO VISCOSITY

Temperatllre
(deoreemF)

40
50
90
70
M
10

190
111
12*
130
14*
150
1*1
170
190
1*0
2*0
211

Canllpolae

0.478
8.454
0.432
0.411
0.393
OJ7I
U8*
•J49
OJ31
•J19
(J07
LZ9*
•J«6
6J76
1-267
U51
9J51
6J44

»4ax»»' 1J4
SOLUBIUtY IN WATER

Tompaietura
(dagreeaF)

1*

Paunda per 10* pounda
of water

U3*

UZ9
SATURATED VAPOR PRESSURT!

Temperature
(riogreeoF)

95
0*
OS
70
75
U
15
90

*5
100
105
110
115
120
125
130
135
14*

Found, per aeanra Inch

1«8»
3J9*
1«4
4J97
4J17
6J60
U11
ua
TMI
L272
9.164

10.130
11.1*0
12J30
13JM '
MJOO
1U4*
17 J9*

-

OJO
SATURATED VAPOR DENSITY

TeMoerarura
(dagreeaF)

99
0*
09
70
71
M
U
M
19

100
109 .
110
119
120
129
130
139
140

Pwswka per cubte foot)

LOOM
1̂ 50*0
9JU17
9.0733*
8.04141
8.*M23
6.0**a*
9.11*20
6.12140
6.1336*
8.14469
9.10070
(.17900
6.11220

6 *̂9*0U2I30
U4121
U1M*

U7
DEAL OAS HEAT CAP ACrrY

Teme.remre
IdegreeeF)

0
21

4*
H
M

100
12*
141
100
la*
200
220
240
200
200
301
320
340
300
3*0
400
421
441

Britten thermal lank per

1.151
0.193
0.19*
0.139
0.102
0.115
0-167
9.170
0.173
0.171
0.179
1.182
1.185
0.118
8.191
0.194
0.197
OJO*
•J03
•J06
9J08
OJ11
OJ14
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ATTACHMENT C

SITE SIGN IN LOG

Health and Safety Plan
Lockfonner / Lisle, Illinois
15-65263ha002cb/ 04/12/02 / WSE/BRS Rev: 1



* c
LOCKFORMER COMPANY

DAILY SIGN IN LOG
DATE: Page # of

PRINT NAME Company Designation
IN

TIME
OUT 5 IN

j

f
i
\
\
t

t
\
t

f

\

\

\
t
1
i
l}
t

\
t

f

f

j

1
t
t
\
t
i

OUT
PURPOSE OF VISIT

Designations: CON = Contractor OVR = Consultant/Oversight REG = Regulatory Agency SUB = Subcontractor
SUP = Supplier COU = Courier VIS = Visitor

Sign In LogVTJG Project No.: 15-65263 CLAYTON GROUP SERVICES, INC.



G S O U P S E R V I C E

ATTACHMENT D

EXCLUSION ZONE ENTRY/EXIT LOG

Health and Safety Plan
Lockformer / Lisle, Illinois
15-65263ha002cb/ 04/12/02 / WSE/BRS Rev: 1



t
LOCKFORMER COMPANY

EXCLUSION ZONE ENTRY / EXIT LOG
DATE: Page # of

PRINT NAME Company Level of
Protection IN

TIME
OUT 5 IN

I

1
/
t
1
i
\
f

|

*

f

\

\
4

\
t

}
tt
t
t
{1
t

i
t
\

\

\

\

1i
I
1
t
i

OUT
TASK / ASSIGNMENT

EZ Sign In LogYTJG Project No.: 15-65263 CLAYTON GROUP SERVICES, INC.



H O U r > S E R V I C E )

ATTACHMENT E

BLOODBORNE PATHOGEN TRAINING

Health and Safety Plan
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Bloodborne Pathogen (BBP) Training Record

CLAYTON GROUP SERVICES, INC.
Prepared for Site Activities at:

Lockformer Company, 71 1 W. Odgen Avenue, Lisle, Illinois
Clayton Project No. 15-65263

I, the undersigned, certify that I:
• Received a copy of the OSHA Bloodborne Pathogen Standard (29 CFR 1910.1030)
• Understand the topics listed above.
• Understand my responsibilities in regards to preventation and minimization of exposure to BBPs

Signature || Company || Title

Additional comments, concerns, or other information may be listed on the back side of this form.

BBP Form
Page 2 Clayton Group Services, Inc.


